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This inve ﬁw?%ﬁﬁtéﬁpr -a- o Pagesds.. foJ t he production of a

car bonyl ﬁﬁ by PRsgtP-oto piged...T..... * carbonyl at abl e compound such as
an alcohdfiﬁﬁfd%ﬁbﬁxyﬂPT ...................... acid gster, an ether or an olefin wif
carbon nonoxide in . TThe ESEFC?HEfIQVEﬂT@ Nylatlon catal yst ./
containing a noble 10 meta uﬁﬁ+e*—suﬁﬁe++e§—o a porous, cross!inked
resin avi RGPV L PEUPHCRER- 1HJBCTION 1470 A_GROUNIS known to
produce a carbony conmpound a car bonyl at abl e

y ron o

conpound such as an al cohol, a carboxyllc acid ester, an ether or
an olefin with carbon 15 nonoxi de (CO in the presence of a
carbonyl ati on cat al yst B CKERgBNBaDP'Wﬂﬁalﬂqﬁwagﬂtal conpl ex supported
on a porous, cross resin having pyridine nuclei. Exanples of
known processes. of this class include the production of acetic

acid by cRf fPomydtTIPR PhyERTIPARO! . the production of acetic 20
“anhydri de—Ly—carbnnygatrUn—UE—nethyI acet ate and- production of an .
al dehyde by hyﬂ@@ @g@%%@i'?ﬁv ht2BnokefiaRes to a suspension- e POl Eng

U S. Pat. dISC oses a process for producing acetic -

acid by rﬁgﬁﬁi@gf@FthﬁggttﬁBn 1nFPdaC§r%Q|ﬁe%%dNa1m19? :HgthﬁHFﬁepf§r931ent

an al kyl I de and talyst contai ni ng I um co

support eds phg g water g?ﬁ@&sorcﬁeﬁﬁhB”EQ%m%h@¥% H%”%?d?if&ﬁ'fb the slag,

(hereinafter erred to as resin). In such a process, there are

obt ai ned @r"ﬂP'ﬁe@éQQEFE cee %h@'Eﬂd?%?tHQS§§%Qan%“HQﬂQﬂﬁﬂltlun to Sahd

met hanol , i odi de, “a sol vent and by-pr cts such as 30

acetate, 1 puPel Caffl far VEER 2319, Ned aden 'ao%'u%ﬁreéxsdlon L% fo gSRRUS

pr oduct contalnlng an reacte roducts

such as fbiefgﬁ ??ggﬁTﬁﬁEb]a grounu which shows {ﬁ“ﬁ**éﬁgfﬁséf

when app|le o an in accept abl'e continu

gener al | yei ) yiess fof eaGLLAN1e3Tnat § Sk 10U V1 ddiFs oy DARY! ROAP! ©

conpound IS reacted wt -2-

Lgnégﬁngrggfgggbﬁétigﬁe uggﬂ{h%&ﬁﬁgh? iﬁwﬁﬁhq O%%%%Fﬁe%ﬁloc &ﬁéb89Y£tlon
eoyel i ngt bt 6fe R R FERRENL iPaTTam " ° restdual Thaud, and @

DESCRIPTION OF THE PRIOR ART

A ﬁater glassftype suspension grout, which;is-cdmpoéed of' 
adding cement into water glass, is weil known in the past. In
this case, if the grout i1s adjusted to a long gellation time
for improving the penetrative property, the strength of
consolidation lowered, and moreover, long duration strength of
consolidation is also lacked. |

Then, the grout of cement;water glass having low ﬁol ratio
is newly proposed, which is possible to be adjusted to a long
gellation time, ' | | | |

But, it also shows the gellation time of merely several

minutes to ten minutes, and thus, the penetrative property thereof
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5 liquid is recycled into the reaction step. Such a process

has been found to encounter the follow ng problens.

First, a small - amount of the noble netal is apt to be |i berated
fromthe solid catalyst and is transferrgd into the |iquid product,
so that the catalyst activity of the I0 #  solid catalyst is reduced.

Furt her, ishaolti sartdtsdd edobMereover, imettdli suease.ntihriuceBenbganfel akiedn
the liquid product into o the separation step is apt to deposit onto
the insi gdasal [can not beofsatie fastaritlyom ded.candichhys. atBesTERLAL08N

t ower and can no | onger be recovered. The |iberation of the noble
15 trettale efr drvemhd ssaldtd comtpdlgtsa 1 yal aec aelir shévhena Bedaporoligsypt
resin is broken during the reaction step. ) Anot her, problem .
is that theresdctdhe theng stabil igadaren 0f the. censohpdapedcBatseddal
because of the high corrosiveness of the liquid product. Thus, it
is necesgamy t be oltaimsd al mitdte yerawmde netal material such as _
zirconiumor - Hastel l oy B. This causes increased apparatus costs. .
A further prolionondingby, byt productesbseet af the presagét andémyide@fat® its
derivatives including crotonal dehyde, - 2- et hyl crot onal dehyde,

et hanol , prroomidmia groowtieg hyiqed for impeédtionuiptoi sdedeuads Wpiah

i odi de are produced so that the permanganate tine of the carbonyl
product ishoahdrisgt ystrength of feensal bdaitior 1odspéteondfeha Vil dofl ansg

i ncreased. SUMVARY COF THE | NVENTI ON 30

It is, theslforign animbjecd biw thespoesent and whichnienexes li@ndr ol de a
process for the production of a . car bonyl conpound by reaction of a
car bony| gtextd er sonpouprioperty andi il Deongnduhetpoesencengt ha ofatcaingnlidation,
havi ng a nobl e net al conpl ex supported on a VP resin, which process
has sol veth@moreovéhe whove pvebtemss disadvantages associated with the

- 3- Anot her object of the present invention is to

provi de pipsedssOf ibbe pbove-aebsi oned type in which the I oss of
t he nobl e netal can ‘be prevented. It is a further object

of the presmARY nYRNTHRNINYEBTION provide a process of the above-nentioned
type i n whrchrthe The breakage of the VP resin and |liberation of

t he nobl e To adRiabecehebgbovei 6bjedt, according to the Idrésenet a

further object of the present _ invention to provide a process of the
above- neni hpegeibypethbre is bPowhdeh hi gwodtimgdudigudll dioredi myedtheon 1nto
reaction can show reduced netal corrosiveness. I n

~acconpl i si pgotiie §RIEHOLDAPPREESt GateRekeaiss having mulowiateih iof 2.5 or
accordance wth one aspect of the present : i nvention a proecess.for

the produggg@napll 3188 beRYsoddum aluRemARentavie@mel natihe of ebd of :
(a) reacting a carbonyl atabl e conpound with a car bon nonoxi de feed

in areachrei Bnkhg1REESBRCenB eBver, water glass, sodium aluminate and

slag, or if necessary, cement and/or dispersant in addition to each
of said mixtures.
DBSCRIPTION OF THE PRBFERRBD EMBODIMEBNTS

The present invention will be described by way of preferred

embodiments.
The present grouting liquid comprises slag as a main
ingredient, and is composed'of the following conditions,

1. A grouting liquid for injection into a ground which comprises’
-
" This Sheet Has Bee
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carbonyl ati on catal yst including a noble netal conplex supported on
a porous, cross-linked vinylpyridine resin to 20 obtain a liquid
product contai ning the carbonyl conpound; and

(b) discharging said liquid product fromg said reactor and
separating said carbonyl conpound fror said di scharged liquid
product iglag fdmbshertendlss ttiwing (w1 ona®bo of 21 6wer, less, in which
wherein step (a) is perforned at a tenperature of 140-250[err]C, a
car bon nyhaximd paticlobrigsswatef gladskonditetels the valuandfanwidirogen
partial pressure of 0.1-5 kg/cn2 while mai nt ai ni ng the water

cont ent aywhddre reet fwomyd fit$ o, teglee SOncentratibheofedatiforinselatterorglass,
within the reactor at 0.5-10 % by wei ght and within the range of
0.5-0.9, %.edpesrtameing higuid for injection iwher ai grohedwathdrchc oummti sesl
the carbonyl ation degree of said discharged liquid product are

mai nt ai nexll &8 and sod1mtammﬁn£tetﬂnamﬂ,@ fobyratighbvfand mat mprent ern t han
0.9, 35 respectively. -4-

In anot hajh astpertie WdE PAEBEN S | sw@hih 0al padwhdesrepresentd whecass ferof he
production of a carbonyl conpound, conprising the steps of:

() reaciydn GoIeamY} £ 7N o LONPAO/o Pt NcancEntrat iGA o A din f eod "

in areactor in the presence of carbonyl ati on catal yst including

a noblelmﬂéﬂlfquqﬂe%q sodium §p@@pﬁ5@g on a porous, cross-Ilinked
vinyl.pyridine resin t obtain a liquid product containing the

car bonyl $0rﬂ30§#f‘611t1ng lique®dfdP injection into a(RkoRindChA TN IR dises
| i quid product from said reactor and introducing said di scharged

liquid prodiet WdEdr glass, #ndi&68i6H @Iﬁﬁﬁhﬁ%eOf'W'Wﬁléﬁ)ﬂhéfbalue of
distillation towers successively, where n is at |east two, thereby

to Separarﬁ@lar onceﬁﬁf?tPé‘ﬁb6’f‘yS1B?”Pﬁuﬂﬂtferroréﬂ?%'s‘?m'dl%* %&f%ﬁ”f@ .

wherein step ( Is perforned at a tenperature o 140

car bon WD@PXW@&P?{?&%@H!@ \ng%‘i;ggf’ ;s%eéfﬁdk%ﬂ%m aluminad¥f cﬂyéjr?gfnor

partial pressure mai ntai ni ng the wateéer
content apg.d he carbonyl ation degree ~of the reaction solution
within sald reactor at 0.5-10 % by 20 wei ght and wi thin the range of

0.5-0.9, K! espegtd Vel He li?uid for injec sc#grgeégl r‘é‘ﬁ:})rodﬂﬁ@r[erﬁorl?ﬁ‘ndléé@

carbonyl at'i on ee o are

ga'gnt al ”ef’faﬁe seaw\/eﬁémggﬁgﬁgg/ﬁpaﬁléﬂ ‘ifoskamwngqtdm%qt & A& ?ent

erein Wwater con
of the fr o copt i ag sai d carbonyl conpound obtained in said
first @&fﬂ @%é u{? on?tgggr I's adjusted at 3,000 ppm by weight or

L8 e hosiRktion STREBLFED) mBERTBOD R RS e Lo

Of slag or cement used in said 1, 2, 3 and 4 is fine grain slag or
fine grain cement having, respectively, specific surface area
of preferably 8000cm®/g or more, |

The amounts of said water glass, slag or sodium aluminate
to be used are respectively variable, and thus, it is very
difficult to determine the amounts, but the rough amounts are
determined as follows, |
1; Water glass'

The amount of water glass to be used is, as molar’

T



(d) reacting a carbonyl atabl e conpound with carbon nonoxi de in a
reactor in the presence of a carbonylation catal yst including a
nobl e metal conplex supported on a 35 . porous, cross-Ilinked
V|nylpyr|d|ne resin to obtain a li quid

product containing.the” caﬁbonyl conpound; and

(b) SePY AL 5L Fo £ POgYLoceTBONGY, TpPEYERRY 1y 0.4 td U he¥ WhSila A

fl asher di st ion fowe wherein step (a) is
per forne n nj bghtgontent of said liquid product
at not gﬂ&gf¢g6§[ggl{ﬁ% kagaiob&fggﬁmgiéﬁt, wher ei n

t he ‘i nt io$ ;érface of said flasher and/or distillation tower is
formed of* t l iumor a titani um pall adiumalloy. 10

The present 'W€”£m805£U5¥h§ﬁagrQEi B85 udel 98290 Lo 500é.orpttémemf)z!itﬁwlw(:fle i)on

of a carbonyl conpoun

react i ngy gy Cog b&;@qgambhsoe ”B?“@Qt‘f‘%t'ﬂl“e%rd%% aaountsmonoxide in a

reaction ne i e presen e of a carbonyl ation catal yst including

a nobl e “supported on a porous, cross-linked ,
vi nyl pyr dlge rg@pﬁ?Pmlnate obtain a quuid product cont ai ni ng the

carbonyl conppyRdsgffum alu Jn%t%aﬁspg% IWW“G§ g UM PGl P 686 ben
(8 g sal

nonoxi de; schargin l'i"qui d product from said

reactionpgg aﬁounfo@ﬁe?@%f' Mo QRUGUSAH SAHTE dNlefd PIEPPLS.C gegggi g gevice

to t ie pressure of said di'scharged |iquid product to

obtain amg es?FE?eEﬁ§Q§ed0“UU¥51ﬂU(U“U§ mol of A2 .04 (@)1@093d5am¢aga$ald

gas produ om sai gaction (d) mxing said

pressure ind product with sald gas product to forma
rn'xture;bglﬁgﬂcfﬁg Eh%ﬂnQS (e) separatlng sai d carbonyl conpound from said

mxture in a.ﬂﬁ@ﬂr%%'%no?oﬁidd amoynts is out oﬂh§a9&ef§ﬁée'nYﬁ@tWQ@COSltY

further provides a process e production of a carbonyl

conmpound,_ ¢C ri Qi ( reacting
fo 2R ﬁtﬁq oun&\ﬂ%ﬁg éﬁ) G High, and as a result, (&he

a carbonyla nDnOX|de in the presence of a

Carbonylaté%Qr%?H%gyiégqeﬁleJJVInﬁﬁﬁyrl 9P! & et gk EQWW5Q¥0§UQHQEt%Q on

a porous ine r'esin to o tain a liqu
product yhe liquid becomes short, or abnormally lonsg, 6and as a result,

it can not be completely consolidated to show semi-consolidation
state, and accordingly, the strength of the consolidated material
' hecomes'weak. ' | |

The functions of the present invention are considered as
follows,

In the past, the grout of cement-water glass having low mol
ratio is known, which is possible of prolonging the gellation
time, But, the gellation time is merely in the range of.several
minutes to ten minutes,

The reason is considered that the amount of Cal in the
cement is larger than the amount of Si0. in the water glass, and

thus, the Si0; becomes easily reactive with the alkali.
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cont ai ni ng the carbonyl conpound; and (b) separating
sai d carbonyl conpound fromsaid | i qui d product,
step (a) being performed while maintaining the 5 concentration of
pyridi ne conpounds in said |iquid product wi thin the range of
0.5-200 ppm by weight in ternms of 5e|enental ni trogen
BRI EF DESCRI PTO#NtBE dte PRAYGEGShdRever, in the pre@dmtr obyertsonfebheres
and advant ages of the present invention will becone apparent from
the detaihgdunt of Calesarsptigonsokmialid epr ethem eheerdmmimene & thé chement,
foll ows, when : considered in |light of the acconpanying draw ngs, in
whi ch: and thus, the reaBitgen df3Sdle eddh aheclalMaloned vorpatstively
di agrammatically showi ng a reactor useful for carrying out t he
catal yti cstawpoAgptiaaconrdeagtiypn idf isheomsddesed that theceresegttdiahéd
present invention; Figs. 4-7 are each a flow diagram
dlagrannauscgthﬂually consbllidartedi wg tén aadmargataes! Leskef an tnmecaanﬁlagomat
t he 20 process according to the present invention;
Fig. 8 ishaghl eondodddamidinagtaemattincal | y |IIustrat|ng an acetic
acid preparation apparatus used in Exanpl e; Fig. .
9 is a flow di agr addditdgnamidt ithal loen2mt is addedstimto nga addpseskhat loquid,
step of the process according to the present invention;
Figs. 10 ahd $&1dr eucadh 14 tyl owsdidegr am the cemmﬁiag'rarr'rrmtfodht:gd in the
illustrating an apparatus useful for carrying out the process
accordi ngpresehe priqued; i nvention. 30 DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS OF THE
| NVENTI ON Moreover, in thee présmests apceaniiow tsma he pmesens odvdéhei on
i ncludes a reaction step in which a carbonyl atabl e conpound 35 IS
reacted wiptrlec@Piita tlilvm mriddemnee rofr ed ypumpsar ed osstondkengs to the blending
-7- vinyl pyridine resin (VP resin) on which a noble neta
conpl ex i §a%dpPoTioed ried eprtodthee pr expirpiotwt i emnppeddispersant is used inThe
nobl e metal conplex may be, for exanple, a rhodi um conpl ex, a
cobal t conpleey.redent! Hervewd v e Xottaan © unifordldi consodpdexed materhal,
production of acetic acid as the car bonyl conpound, the use of
rhodlun1|@xmmgmggred The car bonyl at abl e conpound may be, for
exanpl e, amatctofrol, a carboxylic acid ester, an ether or an

ol efin. "'USW%%tﬁ%%sent invet(t ot @bl B £ boaviasabl Beal Gahalbs cade tail
benzyl al cohol,

by way of examples, but is not limited by these examples,
1. Maferiél used - | o |
(1) Slag
The blast furnace slag (Trade name : BSMENT), which is

commercially sold, and the ground slag having the specific

surface area shown in Table 1, were used.
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10 " furfur yl al cohol and aliphatic al cohols having 1-6 carbon
atons, such as nethanol, ethanol, propanol and butanol.
Il'lustrative of suitable carbonylatable ethers are aliphatic

~ethers having 2-12 carbon atons -such i? di met hyI et her, di et hyl

et her, dipropyl ether and nethyl ethyl*ether. [llustrative of
suitabl e esters are those of aliphatiTgble 1 car boxylic acids having 1-6
carbon atons with aliphatic al cohol s havi ng 1-6 carbon atons, such
as net hyl acetate, ethyt—acetate—propyt—acetate; butyl acetate,
anyl acetate, sh@gw smtldtle, srtmfmde prm (mbte) ethyl propionate,
propyl 20 pr opi grate—put-y—proptronate—hexyt—proptronat e, net hyl
butyrate, ethyl butyrlate, propyl butyrate, butyl butyrate anyl
butyrate, hexyl butyrlat{@) nethyl ¥alefale (rgthydrinding) |valerate, propyl
val erate, nmethyl caprloate, lethyl caproate and propyl caproate. 25
An al cohol, an ether lar{@)an| ester ‘are crbodylat ed _ as f.ollows
(Rlerr] and Rlerr] edch represent: a hydrocarbyl group): (D)

Al cohol carbonyl ati onf; | 8 1Rjefir]OH + CO {?- R err] COH

(2) Ether carbonyl atijon: Rlerr]ORerr] |+ Herr]O ->
Rlerr]OH + Rlerr]H 1 R8rd]0H + CO -> R err] COOH
Rlerrf]OH+ CO -> R[lerr] (3) Ester carbonyl eﬁtion:

Rlerr]COOR[err] + H
Rlerr]OH + CO -> R[err]COH

-8- (2) Sodium aluminakie VP resin may be produced by copol ynerizing a
vi nyl pyri di ne nononmer with an aromati c conpound havi ng two Vi nyl

groups as a crogshidakiofy sabinin allhgn nPEd Yelesw@ath ohable 2 weret heddi s wel |
known in the art and may be, for exanple, a 5 met hod in which a

preci pi t gnt thesaddgGmpd gEt hoh itheMpcds@nt inventiongathpobynessiiapadded,
a nmethod in which a swelling agent and a precipitant are added, and

a"met hod sinihaqla & 1d4d Ltﬁﬂ)tws the samdidr@skineas oREYSBE|aneadddedatEng

met hod di sclosed in Japanese Published Exam ned Patent Application

No. 61-25731 10 may be particpigprdygsuitably used. In this nethod, a
m xture containing a vinyl pyridine nononer, a cross-|inking agent

havi ng two vinyl—groups_and . optionally a vinpyl AoRoRer is reacted
in the presence qf ?fsa hol yrrerl at| on catal yst, {a suspension

stabi l'i zi ng agept @ﬁl déndf )|Ma B, Usi NgagD JAlgPUS uspension

pol ymeri zati on mlnat 1|q cye Piter e @a\e/qbqr-sol ubl e

pol yrmer suruh vinyl alc hnI, hy rm(y hyl cellullose,

-car boxynet hyl cgl | ul ose, SOiiI um pol ym=t hacryl e}t e, sodilum -
pol yacryl ate, starch gel at a Nham{sakf - 20 S
styrene/ nel ei c pnhyd“)de copol yﬁ‘e% rrgyg. tRgmJ ga;na‘cms)el t . 21 such as

cal ci um car bonaf e, ci um sul fat é=nt nppelor gsi um
silicate. The pfeci pﬁ)ant i $ an?of%am ?1 %, ( 22.00| 10299

(3) 1,33 1. 99 22.47 23.25

E

(3) Water glass

The water glasses shown in Table 3 were respectively used,

—_
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whi ch serves to function as a good solvent for the nononer

poor sol vent for the copol yner

preci pitant
i sooct ane,

resin may be controlled by

crosslinking agent.
may be controlled by 30

The pore

The

I
selec¥?%xgo?

coﬁ%rol

produced. Exanples 25
i ncl udes hydrocarbons having 5-10 carbon
al cohol s and esters. '

(0]

but as a
f the
atons such as

pol yneri zati on degree of the VP
of the anmount of the

nme and the average pore di aneter

the kind and anpbunt of the

precipitant. Suitable selection of the kind and anpunt of the
suspensi on - waBsAbll jggsiapd it hgaggaqti gpgLenpgoature is also
effective to glas ontrqgoQﬁp por e (gnarlact g stii s 4qfj gt he VP resin.
Illustrative of (sttablevinylpyritdine nmodorers-35—— fgr the production
of the VP resinfare 4-vinyl pyridine, 2-

- 9- vi () pyni di peggnd{2- gndo4-vegyheyri @i ne dFrivatives havi ng
a |l ower al kyl gfoup suclh as a nethyl groug or ethyl group pn t he
pyridine ring. [he(®j nyllpyridgpe rronpgeq ray 3jige rusied 9i 19

conjunction with an aronatic vinyl nnnoneg such as} styrenel 5 or

vi nyl t ol uene. PBuc vijnyl onmgr i sqd i n famu of 30
nol e % or |ess, prg§§ra |y i¥gg nﬂlelgﬁqnnregg°% nq'g?éferabLy 5-20 nol e
% based on the Jot ynolie of tgtall 9¢ 0 ganqers.y gg I pstrative of
suitabl e cross-linkinhg agents are ) aromatifc di'viny| conpounds such
as divinyl benze v i icl di vi nyl

conpounds such as

Commer ci
mol e % o
such

15

pr ef er abl

10-40_n{e¥}f$%$g [
andp 8 | ang egggﬁﬂ\f&[ 34 g?%ﬁ&%ﬁ
(8F; BpbfTbsh

cc/ g,

nm f or
strengt hs
catal ytic
herein is defi

degree (% = (

ki ght of £ PBTSaE ne. agd,seEd

crosslin

i nkg
MR L S ECT
h %afio

?kly Cement

fRE hB&LP
ing ag

a

por e

BopeIEroa
gecific sur

4§ kinds

et hyl ene gl ycol

su?f

vol u

di acryl ate and but adi ene.

£ 2RGC 2 BMe nltVER!

erm ned accordi ng

Lt i f : t
{egpoalionh Y AEHES 40l Bfaapi o,

ReeR S Susty
B gar g &

ance to abrasion and crushing) and

NN I A
Jyn preferably 30-90
good nmechani ca

cclg, pr

avai | abl e di vi nyl benzene usual |y contai ns about 50
et hyl vi nyl benzene. Such divi nyl benzene may be used as

T Pl ™

t ende

hi gh

The term "crosslinking degree”

ed Lag ekl :
ﬁf%ﬁjexniﬁﬁ WAL mré'iar‘? A&y esent s t he
ained in the VP resin and B represents the
&i ne: nonomer units of the VP resin.

Crossl i nki ng

wei ght of the

The " I "_of ,the VR in i db h

N T A B R R
fact d lo El ba I ng.,, .. .t i t h. f

(enut st o0 By B8 bR aEhES. R o, ipe AL LR a0 e

and an absol ute
coniin

ed compfessive strength of the consolidated grout which
is impregnated in water of the water glass-slag type were shown

in Table 4.

This Sheet Has Been Replaced:

T




- ‘10_;",_,,’__pr-eseure varying from1 to 200 kg/cnferr].

The term "average pore di arreter" used herein is defined as foll ows:
Averqggsg&fﬂas\aeén adeth ) = 4(C D)x10[err] 5 wherein C represents the
pore v f t he VP resin and D represents the surface
area ( P resin ag*nred by the B. E. T. nethod.
The VP general |y used in the fform of beads, pref erably
spheres, H-Rg—a—parti-et-¢—st+ze—of—0—01+4 mm—preferabty 017 2~mm
nor e prefer hbly 0.4 ma ~. Trge vg resingds lwwadsd w Hia -
noble nmetal {cenplex 8 | 8 “in any Sui gheggmount of the noble
nmet al =conpl é® | eaded oh th,e_, V n4,.s 2-5 %by Weight, « | &
preferably 0.8-3g0S%bly“ugight interns of elenental metal—15— | based
on the wei ght=of.g fes P,r_esr n. ne exanpl e _of cgurLaﬁlg
nobl e netal |cltaly&Fis G| < r hﬁdr G complBx Yoaded resr n.in whih
rhodi um conpl §x I8 & .| = | “I Rfﬂ er’r‘] |Fe |‘;ﬁ] s <:E?on(‘i'd af | gast part
of the pyrigine =0 « nycl ei of esiN af’ 1 dM ovvs Slerr] :
where R repfesents a hydrggen atom or a ' ower al kyl group. '
The | oadi ng|of tIRe8VR resiln wikth the bodidMR5 o oCOPl e My bes
perforned by arm:tﬁog wWhi dhed Nchudes the e o «wsteps of (& conteeting
the VP resin wtlgamaquequs soI ution containing rhodiumion|so
that the rheetom oS boomd—to—the leiTl and (ID‘) contactl ng t he
rhodi um i on+ e I U-carr%r 50 & r&sr n_W th carbap ngno&derand__andal kyl
i odi de 30 .élg)"‘@n an og;amc S0l \Le.nt@o dhatnt he riedi tin i@n s
converted tg a gh;p@ N comnpigex —Eround to the resin, as fol | owng:
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fefr] iO The | oading of the VP resin with the rhodi um

conpl ex may be al so perforned by contacting the VP resin wth a
rhodiumsalt in a solvent containing an al kyl iodide under a

pressure of carbon nmonoxide. This method may be carried out by
contacting the rhodiumsalt wth:.the VP @sin 15 under the conditions
general ly adopted in t C nyI atjon_of nethanol.

During the couré’eeé@mtpn ao@éydt 2 Sh‘”’”ffeh‘!:t1a et‘?fve &9r5d?"ﬁée|r| 8 a§1s thaving
VP resin gr quter i zed wi th the al ky]| . detofor a pyridinium
salt to wirdd od mol ratl.%n.mqw%d»debe%m%w ﬂvcalsoﬁw Snyinggrstoo

[Rh(CO)[err]I[ rr, formed by reactjion of th di umsalt al kyl
i odi de and T'© Ta gl@xﬂtﬁﬂﬁ@nﬁﬂﬁa%ﬁie“ th of the CO“SO? gﬁpe§ Ioutt not

rhodi um salts include rhadi um des such as.rhodi um chloride,’

r hodi um bri@GI&asedy 1n spite tlaf e oﬁﬁaij\laa'&h@“rﬁb‘ﬁlpuhﬁcﬁ Bétyl ate such as

r hodi um 25 acet ate an rhod m pr opi ona+ [llustrative of sui tabl e

al kyl iodides difle SXA 68 181 ol dHltOmRvl gl abbe cdr bbhe water gdasms haguag
as nethyl i odi de, ethyl iodide and propyl i odi de.. The use of nmethyl

i odi de i s I9MeM&r]; gat haofathg present wamteloa aEedupAdan raepest igrely.
2-2,000 nol es, preferably 50- 30 nol es, ? nol e of the rhodi um
salt. The carfdncan be undamsdaerd pﬁl'e@;%uT@hhhdér DAt cHheRe thgodiodmradiito | s
cont act ed Wi t h the VP resin jn the presence of the alkyl iodide is

7- begpmesy @w@aorpr Shabiie 101 900wyt Enbe suddenly lowered, and ¢

producti on of ac |c acid which js one of 35 the. preferred enbodi nents
accor di ng &td angd dite consolidated grout is high in spite that thepo -

i nvention, the car bonyl at abl e corrpound selected from met hanol and
di et hyl &@ld 190 dedtecdi sy kMR&GO i n an or gani c solvent in the
presence of an al kyl iodide and a catal iing a rhodi um conpl ex
supported on t AN Welgi nit 144N che UUd@é&E@P@nfﬁﬁW Bébéérf‘lortrli‘@d dditng any
desired reactor such as of a packed bed-type reactor, a stirred

t ank- t ype &edddtdiotort ime of thg b&%ﬁsh@ﬁ%?@earéa&téﬁ shorter, and the

strength of the grout becomes extremely higher, when the particle
size of the slag becomes smaller, especially, the specific surface
area of the slag becomes 8000cm®/g or more,
(2) Sodium aluminate-slag type

Thé blending, geiiation time, fuhnél viécdsity, and uncoﬁfiﬁed
compressive strength of the consolidated grout which ié impregnated

in water of the sodium aluminate-slag type were shown in Table 5.
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M0k, of the catalyst charged in the reactor

The a is generally 2-40
% by wel Sctilos Bebn iy e wei ght of the 10 reaction solution contained
inthej e case of a stirred tank-type reactor, the
catal ys charged in the reactor in an anount of 2-25
% by wei ght ased on the weight of the reaction solution within the
reactor. 15 Any organi c_sol vent nay be used for the purpose
of the present invention. A ca nyl group-contai ni ng conmpound
having at |east two _carbon atons is suitably used. Such _a conpound
may be, for exanpl¢, a satugated faliphatic acid such as acetijc
acid, propionic acildcor but @ |czdcid, ®n 20 <« weste®r sBcheas Ret hyl| —~
acetate or ethyl adefTate, af; aronMatac o> < waci stcheas benzcoicuaéid, or
a mixture thereof. |The us@ & | & | — -acef¥c @i @i s™especi @ | y~pr &f erfed.
The organic solvent] ¥ 8-z prefgrabty contains warer | an anount of]
0. 05-50 % by aveigH & mfd prefarabby & 120 & by-weightes mast| &
preferably 25 025518 Bosh) i ght ,sbased &n the wki ght -of tde wedction
solution within the GCER & | g alkyl iedi d& i supr&fera@blyn o» <« |a
| ower al kyl iodi de Haw Ag 1-6lear ; +qdi de.
It is preferred thdt thegoéoa_-tent ofnthe organi c 30 solvent in the
reactor be at |east{ 0.3 gt g by wel ght,. nore o,:’preferably at | qast
2.4 parts by weight] per par€ by wWelght™ = = of " th® c&bofYI at abl@
conmpound present ir_the Peaction solution within the reactor.| By
usi ng the organic dol veny, ~ in such a specific anmount, the cat4dl yst
can exhi bit high 35 &l ytijceactovi by amd the i ssoci & i oA okorlhodi um
speci es PRI © o = o m M»IN- N N = | from
t he pol yner substrgte gagfbejm nijntzed, so that the reaction jcan be
efficiently performed Tn>a & abl ¢ manner. Additionally, the yse of
the organic solventf infthe specifieg o o agpupt can reduce the carlbon
nonoxi de partial pr essyre§e¢, 51 = Or £XagP! &n 7oKg/eMe; T S o
advant ageous from tthe g st anepoiat 6 eqoneRy kecawse<t wS Ret
necessary to use a h‘z-lq-l—y SStH-e—Fes-sti-Rg—Feactor—Fhre—teqm "t he
reaction w» sdlutijon withia fthe|r®aptor” jused |hexreip i g vaygiplsbd
according to the type of tihe fe€dckqr (USed.| Sipce he“lﬂP E ca bo?l at abl e
conpound is conBunmgd a$ thle_reactlon| proceqd® |the rel ati v&”gnount
of the organic Sol Vent <2 | increases as the[rggction procgeds) THus, in
the case of a bat ch_t Yi® I dact ¢r, ,forie&am:l : tre rleacd on‘t
sol ution - wijthin the g ¢aetjprl may bel the [aw|mater! al iféfafb nit rloduced
15 . into the rdact ¢org.| hHhel-ecase—oi—areonti-rdods—H-ow—giti+r+ed
- tank-t.ype reactor, |the|réact] on~spluti on wi tihFn|t e neactor = | - nay be
the liquid product |cepti nupoisly™d schaTge\(lefr’ﬁrnt e L‘repa&tor|. In the
case of a piston fl|low {ype| reactor, the “ | sol ution ¥ e the vhol e
feed, inclusive of r%:,cledzzc =90l utiQrls, to the feacftor.
The carbonyl ation ijs-genergal |y Ref torfmed| at |a — | | l
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tenperature of 140-250[err]C, preferably 160-230[err]C and a carbon
nonoxi de partial pressure of at least 7 kg/cnR, preferably 7-30

kg/ cn2, nore preferably 10-20 kg/cnR2. The total 25 pressure in the
reactor is preferably 15-60 kg/cnm2G nore preferably 15-30
kg/cnferr]G In the case of the product@on of acetic anhydride, the
carbon nonoxi de partial pressure is preferably 7-60 kg/c err]. The
al kyl iodide iknugsamphegnld and 14&m@ﬂﬁ1&ﬁf&iﬁmk&ﬁﬁ% %#bh%&e t Rt Ao
car bonyl ati on, 30 %enerally in an anount of 1-40 % by weig
preferablyaglgo and contedpy ngesgad 1 @@&é@tﬁ1Qﬂmﬁb%ﬁbhtWQfethﬁegolutlon

cont ai ned in the reactor. The rhodium | oaded catalyst is used in a

catalytlcéﬁﬁgeéi#ééﬂﬂve anount, generally in an anDunt of at | east

50 m by wei ght, preferabl at least 300 pm by re
forably at l6as8 ¥ of ?ame”‘% that

pr eferably at I&aGBNcbe pPdesy tasidgfiroom tthc,ersfﬁa examples
14 - of el enment al rhodlun1 based on the mebg % e.

sol ution the strengdh afnddei somss lidadiest grout shows 2 cmther less

met hanol car bonyl ati on using nethyl iodide as a, co- cataly

i nvol ves &heths IﬂQﬁn'tng 1§|@énrt@a¢tmadn§t(82)sealnloatlsm time By rAmpadatiigslyo

the main reaction X CHerr]OH + => CH[ er r] COCH

(1) short, Scﬂpém]éo@q 2 bquasn] @ad dhe fumbrnm[cérrl]s igh,

Herr]O (2) 2CH err] OH <=> CHerr]CHerr] +

Herr]O ShOWIOS)l minute o m®T®er to obtain acetic acid with a high

yield, it is 10 necessary that the reactlon (1) be allowed to

selectively 1In examplesedd o 122, madium iyl uminateleof ehbei BAESERAL and

(3). To this end, it is effective to use methyl acetate as the

sol vent o naendten- vemEaiusiety oregpactistdMent. In this case,

nmet hyl acetate is preferably mxed with the 15 car bonyl at abl e

cormpound ( net hdolck nphieoru nde nste ddntiroucthese examplesi afolTahbder Sadthart. when

The amount of methyl acetate is preferably at |least 1.5 parts by

wei ght, mbhe podf eadliloy betcomes 10 or exxste,3 phe tstbgngehghf, ther cpaso ladated

wei ght of the car bonyl at abl e conpound. The wat er - cont ai ni ng

sol vent igraQt is epxtafesnedhy \highxedh vigitd hehzhr bivaygat &bk ¢ oaortpaend egroines

to . the introduction into the reactor. The anmount of water is

pref er abl yoagelreastd &.iZguaittybyi sdiagdredore preferably at | east

0.5 part by weight, per part by weight of the car bonyl at abl e

conpound. 25 Moreover, it cathéie aamderstosed fopomceramphgsod,t i, alddye and

reaction will be next described. Referring to Fig. 1, desi gnat ed

gener al | y2@sof MTabd & dacihat ofhea gglirateion abkme of the gtype becomiesh aa

nmechani cal stirrer 2 is disposed: In . perform ng the carbonyl ati-on

catal yst pdttilel ehoartemlaned @ viscositythigereaft o8 loaeded, maxed flurdiet,

containing a solvent, a raw material carbonyl at abl e conpound and

an al kyl ithdi deriength therechrfddumats!yxteenéhyohghhar|i Réeh ithieo plateticle

reactor 1. The stirrer 2 is started to rotate and a carbon

nonoxi de gdge ®f the slag Mewdmsb gl 1oL, nespecal hypugheasipierd fG canghrface

nozzles 7. A 35 part of the reaction solution is discharged through a

line 8 area of the slag becomes 8000cm?®/g or more,
(3) Water glass-sodium aluminate-slag type
The blending, gellation time, funnel viscosity, aad
~unconfined compressive sfrgngth of the consolidated grout which
is impregnated in watér of thé'watef glaSs—sodiﬁm aluminaté—slqg

type were shown in Table 6.
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I

and a gas phase contai ning unreacted carbon nonoxi de,

by-

product gases (Herr] and CJerr]) and vapors of the solution is
wi t hdrawn overhead fromthe reactor

1 94

ough a line 12 and

i's

cool ed in a condenser—4.—Condens e 5 gas phase is
returned to the rgactor 1,8 ibe Lpetgonea = cgpﬂensed gas is
di scharged through & Iine m ‘tig.-?'deplcts anot her
enbodi ment of the anS/Fétlgn F‘éac‘?org Fhe Zeactor 1 includes a
- vertically extendiln g vhidhid i{ 8l | Vessel 51 adapfed fo °JZO cont ai ni ng .
the liquid and the @ta"g’;@gﬁ apticles. The hei &ht of the vessel 21
is preferably 5-100% Lrnes rg|l — < preferaly 0, tinmes, that of the
inside dianeter tHeteBfE S 2 | | tolimguidofemd conded{ 37 i s connected to a
| ower portion of | -= 25 @fe|Veskel 2P foF feediMg ©he liquid to the vessel
21 15 t her et jroughs ~ AI'SO cpnnected To the |omer portion of the
vessel 21 is a gas feedﬁd@’tond . 28.f or f egdi elgas into the
vessel 21 therethrlough.wAsdas in e_ct1.g.n @zzi is connected to
the conduit 28 so |t hat %he~gas ip injected - )nlthe nozzl e 38 -and
i s bubbl ed t hrough-the liguid-20Q PnnfaLned_Ln_th vessel 21. As a
consequence of thg gas = . ipjection, there is folnmed an upwardly
flowi ng m xture _Eh—cn(gudln c*‘Phe':Il(ﬁ“t!u aetiee particles and the gas
Wi thin the ve&sgls . TheThoz?l e 88 ‘F?ay “Rav& ¢nly one gas injection
hol e but preferablly héb“d:ﬁiural ty of gas injection fholes 25 for
formng fine gas ubbhTe¥ © She fhrce by which the cat al yst
particles are upwardly no§ed_tjar pugh the vessel 21 depends upon the
| i near velocity of| th IHQUldw pmﬂvclgg 0w ﬁ#omnnq t her et hr ough. Thus,
by controlling the Ii earh C>=v Vel oc| £y of - {H8 | Tylid in the vessel 21
at a level higher |30 St h&? |at Wirch™t hédcafhllyst particles fall by
gravity in t he 'Blgllﬂ& [ i 9 popsible {o upwaldly nove the catal yst
particles through |t he |\ EsSeT The liphear velacity ¢f the liquid
may be controlled jpby tthe ralgaof ihe @af cheeéh { kmough t he conduit
28. 35 Desi dhat ed| & |22 | s7a ¢4 [ st separating chanber
-.16 - confectedto ah‘-‘Bpp‘é’r édd of | t'Re ¥egsel 21 through an
upwar dl 'y enl arged jsectiionf Z6 [T Oor| T ecei vi ng [t he|upwar dfjiy
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flowing mxture fromthe vessel 21. The chanber 22 has a hori zont al
sectional area which is 1-10 tines, preferably 2- 5 5 tinmes, as large
as that of the vessel 21. In the chamber 22, the mxture is
separated by gravity into a first gas phase, a supernatant liquid
phase and a phase rich in the qgalyst particles. Since the

hori zontal sectjonal agrea of t fe"chanber _22 is larger than that of
the vessel 21, kth&am be sayd okeem Baly ?§y4o?“§hé Fhﬁﬁia%@seﬁéﬁﬁ@@§ Hpo@-
entering the chanper, 22 so that the catal yst. particles contained ,
Cherein’ 1§ and prdeci i} i RCh HatB M 8 @S%aﬁmgs Bagh Bods Tt faf ip

regi on incluydi the bottom of .t he chanber 22 and an_upper. portion
~of the Veésé- 1%.' 10 sodium alumlnat\eggsvanscﬁawgméoﬁaﬁilto 40915 tidnicted
to a top portion of_ the, separatjng, chanber 22 for w thdraw ng the
first gas prRdkhiaratatsl yikedveltaisSlag, respectively Sdsémm@f]%rsable
23 is a second separating chanber.. . The second separating chanmber 23
is verticdasuldb@.edbedthg tothber handgnetipangbedpaidt &r oBeTad Igserderayl y o
0.5-5 tines, nore referably 1-3 tinmes, that of the vessel 21. The
second  that whmpihe zga{)@r chhveet bavingahowppel peitioon odf Safk umssel 21.
t hrough a connecting pipe 31, so that a portion the catalyst

parti cl es-alwhi paite ehawhi it hosh beeh sepapated LAedhenfithst exmmples, each
separating chanber 22 is introduced, together with a portion of the
m xture uprarthem fslawmgpreferghlehresudtel concerntiog viscosittie ssxbhation
chanber 23 through the pipe 31 and is separated into a second gas
phase and bl adldts peengthe-conpachingly. li quid. The connecting
pipe 31 is generally oriented 30 hori zontally or downwarly toward the
second chanber PB.cam be said Euperesaandesi i anphdde omi Jardrgyithgt kohdui t
29 is connected to the second separating chanber 23. Designated as
33 is a when bathhwEobheovapentelaast ABNyndi dpusea lt ¢ agrieverft 2.M8 gamd
from di scharging through the conduit 29 together with the 35 -
super nat ar80d i wmi ol ymbsate having high mol ratio of 10.05 are mixed witly -
A gas w thdrawi ng conduit 32 extends froma top portion of the
second chawbxg B combisatbomedthe ohtagaed exampledi 2dhamge orshow 30, so
that the second gas phase above the liquid level 42 in the second
chanber 23piafelasbharpesiul tom réspectivhdysecond chanber 23 and wit hdr awn
together with the first gas phase fromthe separating chanber 22. -
A recycling patBut,nctoncegn pnpesxd8pded 38 ént d6dswhich arevetaspectieely
second chanber 23 and a | ower portion of the vessel 21 for
recycling phepzoedl yptnpringctbecbothi nfngat@r glaslsi duaivd fg dmgthenskcomtii o
chamber 23 to the vessel -22 by gravity. Because the gas separation-
is carried(mat ratboth 18, No. Ifwaseragdass¢onddcisadtiams adimiwh 08, haheng
content of the gas in the catalyst particle-containing |iquid
formed in tive mol ratise¢modl chaiber 5287)swiahy sdnm), | exampled 2dheto 26
difference in 15 specific gravity between the mass in the vessel 21
and the show prefsrabléheesetye! engepat kxampdn@336 Thussi g ficamiderstood
great. '

from Table 6 that when water glass having high mol ratio and

sodium aluminate having low mol ratio are mixed with slag in
combination, the obtained samples show preferable results in
the case that the rate of the molar cbncentration.of Silfz in
water glass to the molaf'concentration'of.fotal.Nagﬂ'in'watér.
glass and sodium aluminate is 2.5 or less (examples 24, 25, 26),

and show unpreferable results in the case that said rate is
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Therefore, the enbodi nent shown in Fig. 2 provides  efficient

recycling and effective contact of the catalyst particles with the
gas and liquid. 20 Desi gnated as 45-48 are flow control

val ves and as 49 is a condenser. Condensed conponents in the gas
phase - is returned to the chatijer 22. Fig. 3

depicts a further e dlnent f i carbonyl ation reactor 1. The
react or 1mPﬁ§IGE gb od@éﬁmfg %3) .vertically extending cyIindricaI

housi ng 52 and,an inner vertical | xt endi n ndric

whi ch defines A8 @ CORc lugioe ity 00k i TTR% ol 4P LB vhREh ¥ BB DHRLAR y
pl aced h he ,housi ng .52 to defipe an nnular rﬁcgcllnq aath 63
therebetmééﬁsss ﬁWP&ﬁ tdgwh@ofoﬁgéd Hﬂ%t% umingte NaVipg, Q¥ eed

condui t 56 as,feeding uit 57 are ected to a,l ower
bort1on of0Ingakdde: Mo OAKIISH are CoNmaLLia bhY SBble BEE 814BANBIERd
to the con Ult 57 Di sposed above, { he housjng. 52.is arating
chanber 54148 0 0btkjimgle RGTESED: 211 GE e b@%l@,%asempiﬁg ShRME of
the 35 ousi n A gas, di scharge - COﬂdUIf 60 haV|n gndénser
- 18 -  pre erabl%STess“chﬁneclt fedhey AnePabls b9 of L thet @pa a¥eng
chanber 54 and a liquid discharge conduit 59 is connected to an _
upper porFP5916ﬂ°Fﬁe separatlng chamber 54. The operatlon
of the above r [ follows., After placin he cat
particles in tha 2ble Ghdqu ﬁ@rszer&mnsqmlﬁs.gavwsfss iRaccsnadatess
to fill 52, up to a predeterm ned IeveI The gas is then
i nj ected ﬂF@#]@Hb%ﬁ@Eyp %ﬂﬂtQEﬁ tW&ﬁl!q&F@Um@v%Iass aving rajsed to
the position ' g\ The feed of the as m%z conti nued mhlle f eedi ng
the Iiqui §P@Cd ltch§ltrcfrﬁdiﬁ @nsa of $100c & weheresed a8rac8las. ugxkarwy
fl owi ng stream of m xture of the gas, liquid and cataly
partlclessﬂﬁdtﬁéom Tahle(ﬁﬂﬁﬁ%ﬁl&&ﬁ@kﬁ%ﬁG& ané &t hegh tsu§éﬁ§r§ﬂéﬁlﬂnto
a gas phase which is w thdrawn overhead through the line 60, a 15
super nat arstr0|u|n@m8damqas§@wwr ¥ IR &eHhibt Yetind hh bagprtagrength t hojugd 5916
and a catal yst particles-rich phase which is recycl ed through the
recycl i ng &8dtla t8dn & imfe igota ohitofle ehort, componedcvihl gsadpd2s
The carbonyl ation process according to the present 20 invention wll
now be dedddi Bdd with reference to Fig. 4. For simplicity of
expl anation, the follow ng description w |l be nmade on the
product i ol 43f Useetafc camen oy nbatts par HEnt met hanol with COin the
presence of nethyl iodide using a . r hodi um conpl ex-| oaded VP resin
catal yst. 25 Bxample 17 of ‘I‘]Fad:]raaf&renﬂeemmmgial 26 déndrbd eabcaetrenyised on
reactor which may be, for exanple, one of those shown-in . Figs. 1-3.
A liquid mrsoduhet a)mnnpb&fharlg'edtﬁafsm&mmpkasx orpart of siaghwalsgisudnsl’alne
71. The liquid product contains containing acetic acid and various
ot her .conpartert $yswdmest,neddd Im@Oeover, atkeat espdresrnhybast laddedpridymirey c
aci d, nethyl iodide,

into to obtain new examples, The test was carreid out by using

these new examples, The results were shown on Table 7.
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hjdrogén i odi de,
of

a rhodi um conpl ex and net hanol ,
in the range of about 15-60. The content of the

is generally in the range of 0.02-20 ppm by

ppm by wei ght,
- 19 -

reduci ng

in terns of el enental

and has a pressure
r hodi um conpl ex
wei ght, usually 0.2-5
35 r hodi um

The |iqui §Ppppduct is fed to a pressure

device 73 such as a pressure reduci ng val ve where the

pressure thereof i
0.5-3 atm The pre
into a gas separat
gas phase and a |iq
fromthe flasher 7
device 90, while tf
the flasher 75 10

1. A . . porti
fed through a line

$sure redgcp

L
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a§%
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br—75 such
HuEd

out

| o~
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e preferably
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hat d
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v
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ed:
i sh

through a1
phased s i
t gough lgsn
pkasead s cdi
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ige 77 to a distillation
sgharged fromthe bottom of
es 79 and 79b to the reactor
verted fromthe |line 79,
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and contains a maj or anount of CO By introducing the gas fromthe

scrubber 80 into the flasher 75, the parti al pressure of COin the
flasher 75 is increased so that the rhodi um conplex (e.g. Rhli[err])
contai.ned in the pressure- 5 reduced liquid product in the flasher 75
is prevented from precipitatinglzﬁhus, the liquid phase di scharged

LM o g otk “HhEhel S RIS TRk B 5 FER e cePabeyfecyei e 1o
Pt ShoSEPEBL ot bR AR TS S 0 LA P LR ohOs

e 1o ATSETRbe B o o IR i LT TP EE SoRAT, o
101 e AR, oA TS A, i PSRl PR,

the distillatiop device 90, the gas phase frgm . the flasher 75 i.s
separatedffﬁmotgﬁ gééﬁﬁct éﬁdwgﬁ@dJ@@ 5r°ut(%qW%Rﬁi%hl?%&o&%fiﬂ%iﬂﬂoﬁgﬁea
line 99, a | ow boiling, point . top fraction, withdrawp, through a |ine
93 and a Wantsntoobe obtadiged ot hdiss &dngdey M%rﬁf{}gQF'thn\é\?bS AhaPREBEBLed
to the reactor 1. The top fraction in the line 95 whjch generally
has a pred§lifetor poeyerd dmeedTIES igrid at oy akngeediepbsurhen the grout
15[err]Cis fed to a scrubber 100 and scrubbed w th nethanol .The
gas scrubBad@ @i dAngesdeddait lion Wiimedr A ovdihfegr aytoni 9susuallynkegér iBber
100, while the nethanol used in the scrubbing is conbined with the
met hanol hPBAEEREOYS: ulsHiePegsion, and as a resulst, gekerafrepméh of the
distillation device 90 nay be = constructed by, for exanple, three,
first threogsodndaded grout disstiinargasad.t owers connected in series. In the
first 30 tower, the gas phase fromthe flasher 75 is separated into a
| ow boi | i ng polfhe edf citsadxfi drhe( frace sem &t Her sk Ubbel ia00) fAd injectioa
first bottomfraction. The first bottomfraction is fed to the
second towstoaftfiei 8 SaPamdk ad 6 raco ftlrwsand a second bot t om
fraction and a product fraction. In the third tower, 35 t he second
bottom fract homixg ugepafatsdd g rangl awectidc glass dmving mol ratio of 2.9

- 21 - a heavy fraction which is recycled to the reactor 1

Fig. 5 shows l&ssvdintdi ad mintodiemaft wffag rend sodiumcal bohphiei bavapgar at us
of Fig. 4. In Fig. 5 conponent parts simlar to those of Fig. 4
are desi gmatiedatsy ot lod ddheor Sore, negpachicee hymecansbe galdedtweth a
acid-containing liquid product is discharged froma reactor 1

t hrough alloinge g8l landon time, ikedming ol aw pr escus etyedasiinghual véhes. aTiee
pressur-e- - . reduced liquid product is then fed to a heater 72 _ _
toget her very exceiltllent G@ quaTtedti md thip ryapT ppaniuytasi shdpans ibnemyaescr ubber
10 80. The m xture of the liquid product and the gas product

is introdgredtisit & lad,| adirey sttow Theer pthhiegh operemgbhsoéireonsolidation in

spite that they have such a long gellation time, and thus,
they are expected as a suspension type grout excellent in
endurance,

2. In a mixture of slag and sodium aluminate, the water glass
is not necessary to show mol ratio of 2.5 or less, and sodium
‘aluminate is not.necessary to show mol ratio of 10 or more,
[f the rate of molar concentration of Sifl; in water glass and

molar concentration of Nas0 in the mixture of water glass and
-
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the same as described above with reference to in Fig. 4.

Fig. 6 shows a nodified enbodi mrent of the carbonyl ati on appar at us
of Fig. 4. In Fig. 6, conponent 15 parts simlar to those of Fig. 4
are designated by the sane reference nunerals. An acetic
acid-containing liquid producﬂ. s discharged froma reactor 1

through a Hq%m7$lﬂﬂqnate is 2 f@?ﬂféh@'pff%%#fftﬁ?@”&h&ﬂ @&é%l]@nx

Simlar t& fHe perati o e pressure- re

product '%f%%ct sah%eﬁef%§&¥§ihéﬁ¥§€ﬂegz Bﬁfé%ﬁﬁiﬂﬁ?afelﬂoQ$Q'”'”9

gas §uéd™% gl rom a scrub of the

l1quid pr%qQQMr%ndJﬁg y%a% RQQHet ffsg %@@t#%dl@%rggHﬁ?ﬂgte having"iQud

bott om porti‘on of a 1 MaoH VISR operations

are the Sy 45498scliied AN e diddL Py ly sé?ﬁerr‘?é‘ﬁeonPdeF'g 4.

Fig. 7 shows car bonylatidn apparatus

of Fig. 4#a{q3F%%e &1£¥NF§§“UF said No. gaﬁﬁﬁ '”{hESgEXIE@?ﬁﬂ.Qﬂm 8 $ar’

are desig nce n

?ﬁighéﬁ”?ﬂt’f”'ﬁé‘% i b%fosuhsfi'?fl?ﬁ’é* 559%#2 A T L S
i 7 oducedi o thea ﬁ”%e%rﬁ’ 810! B8, SalBFec i3I,

CO- cont ai a roduct mnt roma scrubper 35 80

bot t om of B0 ditd ARRAT, 15 §1FEREREEE EREFeTRE0, vER 'thot®

- 22 - pre sure co rollln devi 86 d heat er 72. bot t om
fraction SdVdr AadE i LB £& QFER?OﬂIBBViigu ?E ﬁomogeqﬁqﬁﬁl d
through a line 95 and recycl ed to the,reactor portion of the
bot t om f r SN CO IS § tt’rﬂsﬂ h%"a@'é? 1§ 0 talf‘ﬁﬁoﬁ{jﬁma Ihlen@18‘§-udrﬁal recycl ed
to the dl%é ajatlon devi ¢ The ot her op rathns are the sane as
descri bed d%bdee slag an%qerrn%ter@nhé ﬂSeﬂnaFngrﬁ erably fine grain. |p
t he enbodi nents according to Figs. r hodi.um conpl e

di schar ged ¥& drhttaﬁélerdearwbtrurle*@ h%@\g;hlpnevmcosmr pAd Mg@aﬁtueength of
substantially conpletely recycled to the reactor wi thout a | oss

t her eof , r@ tao o e ee hyl bas this effpsts é§ esceld emtqwie hridiict
to nalntaln the parti al pressure of CO in Ehe liquid product at a
val ue suf fiadeerthe specifie wraf/eﬁe areappécBflfani’ds 6 ™9 ehodi um

conpl ex. 15 As described previously, the VP resin is

unavoi dably broken, though slightly, during use, so that pyri di ne
conpounds such as pyridi ne quaterni zed wi th nethyl i odi de are
accunulated in the liquid circulating in the - " reaction system It -
has been found that when the content -of 20 t he pyrldlne conmpounds in
the reaction liquid within the reactor is in the range of 0.5-200
ppm by weight in ternms of el emental nitrogen, the deconposition
rate of the VP resin can be mnimzed while preventing the

| i beration of the nobl e netal conplex fromthe VP resin. Especially
good 25 results are obtainable when the concentration of the
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ni trogen uunpuu”Ub S controlled in the range of 3-50 ppm by

wei ght . ni trogen conpound content in the
reaction mw (l react or may be done by di scharging a
portion o *Lquid to outskf of 30 the system

In the case of the enbodlnents shown i gs. 4-7, for exanple, a
portion of the liquid phase and/or bottom fraction in the lines 78,

95 and/ or 79bWhatcant iclwiwddy iy intermttently discharged to

mai ntain the pyridine conpound 35 content below a predeterm ned |evel.
Wien the p¥ri di s@spension-type grouting liquid for injection irt@3a-ground
compound content is bel ow the above-specified lower limt, such as

in the casewhfichheosiparitddty waaopgl #6s0havang mol raquantdft y2,.0f @r pyesdi ard
conpound i s added to the reaction m xture in the reactor. 5 ‘

As shown iglage fiar mahiash (the awngl (ﬁétlbvaberwner glass W amo | or Stbtcent-
during the course of carbonylation. It has been found that when the

wat er cont gt jigh hﬁe9ﬂGHVMbFHPdMGﬁcentrat1oh50¥aNﬁE@'ned at 10 % by wei ght
or |less, preferably 1-8 ¢ wel ght, nore preferably 2-5 % by

vei ght, the Cqm%e%&dﬂtﬂﬁk 11%eﬁwdngéPa&BQHd?nC%QaQﬁ ﬂ?dqﬂﬁﬁrépntéé@Fﬁﬁeand

interior surface react or separation devi ces asher

and a /ordH%@ﬂéfﬂdﬂ¥‘4f@“¥ﬂr¥ﬁ%? aﬁﬁ@db?nﬁ6€§ﬁmﬁﬁkﬁdﬁﬁiPE'quuld

corroded, even when titanium or ani um al

t'ta”'”"‘p%||Q%'”@f%d @ﬁgfifg q ?guﬁTélﬁﬁﬁ ?ﬁp p%HﬁPf ”Qﬁ%relnn%§égigﬂa8

conparison W th zirconiu I'S used for thé

o | oss, |t nd Sy i Fin HEPIAET LN SRaERETE SurTace anes f"4VOLEL0R oy,

by wei ght Aor Iess When the water - - content is 8 % by weight or |ess,
t he hydrogen |0d| de 20 content can be maintained at 500 ppm by wei ght

gér%gﬁigaaién Thi gro%ebﬁ%elL%ugﬁs?ﬁgfgéggg oﬁ%ugqﬂﬁ #thfﬂ?%gfﬂes?échSWe"t
Corrooron of Tehd i drd T haiPug; ReSFREI coshrtaty ks of 8000cy?gg 0t

distillation tower), etc. can be effectively prevented whi | e
ensuring t he ™H8-sf act ory operati on eff|C|ency The term

car bonyl at,rjle &]degreeenﬁw de&g}eg by f]r]olllncj)vm ng [Déhl] ee;%i’gﬂ ahich
(l\/[CH[err]COC]—I] + 2M CH err] COOCH[ err ] ] + 2M CH err] OCH er

N[CH[erp]COGQRﬂﬁqu&-%Q¢{%mr§txmxﬁ@§arppv4nm[@mpemqt}qeg£ 10+0r more
MCH err] OH) wherein M CH err] COOH , I\/[C?Iq}err]COOG—l[err ]

M CH er r ] COO &xlgg,, M-aHibeh] Do @ed] Fatio of sodirmera | @oomater Ehpws mol’
MCHerr]ORlerr]] and M CH err]OH represent the anounts, in terns

of nolarit\r ofCaTHgen &) [&aaﬂ¢ﬁﬁ¢Hﬂemﬂhcamﬂnmvﬂauxm{eAﬂ]zﬁbere
Rlerr] 35 represents an al kyl group having at least two carbon atons,
: 6. The grouting liquid as claimed in claim* 5, wherein cement
and/or dispersant are further added into said grouting liquid,

7. The grouting liquid as claimed in claim 5, wherein said slag
is fine grain having the specific surface area of 8000cm?/g or
more.

8. The grouting liquid as claimed in claim 6, wherein said cement
is fine grain having the specific surface area of 8000cm®/g or
more, .

9. A suspension-type liquid for injection into a ground which

-
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- 24- CH[err]OCH[err] Rl err] COOCH err] where R[erf] represents

an auml || nMum | east two carbon atons, CH err]OR err]
wher Hﬂ ﬂl ts an al kyl group having at |east two carbon
atons*and CH & rFOH; respectively, which are present in the

reaction solution 5 mﬁthln the reaclﬁ Even when

the water content jn the reacti Iut|o W t.hi he reactor. is
the sams, thEQRATAIES MABAT £128s, sgflingaadgan aSquh ARd el 8y G PB4 Cli tibe
t he carbonylatlon ree Ac thereof n the carbonyl ati re
is 0.9 or value|%§smaharmﬁ8ncsnérmﬂem St i TR Y RAEEr & 348/30 th1
by wei t he hydrogen i de caontent can be suppressed to

3,000 ppm by wgajhtc@mcea Eatignip t alztﬂamnurﬁftﬁ wat ey |Hlass and sodidpeof
can be used as a naterlal f .the carbonylation appar atus. Wen the
carbonyl ati ord ity atesis, 8 5r°Fe§§S§nd 15 when the water .content is
‘not greater than 10 % by weig t.he hydrogen i odi de_content can

be suppr essekht of h@osppuibps llquui afeicdtti ndd | ik <c ] ahmsy, | Whegejnecemead
that the car bonyl ati on degree of -the | iquid product fed to a
separation zotedAarhd hsparaasti arat for thesem dse dei nt @i sedd2erout ingt liguid,
greater than 0.9, for reasons of preventing the corrosion of the |
interior wallk ofhehgreepangtiloquidnas claimed W tdl aime3cewbeveliy Isagd slag
car bonyl ati on degree of, for exanpl e 0.97, the hydrogen iodide
content ‘exceeis B1w90gppmn having the wmaﬁufwﬁmsunﬁecmaaeeacoﬁtGﬂﬂﬂmm’/g or
higher than 10 % by 25 wei ght, so that the corrosion of a'titanium
‘material is more, caused. The conventional Mnsant process, which uses a
carbonylatlon degree of 0.99 and a water content of 15 % by

wei ght, cannp?, uThéi geoaniagranquid mrde lfigred itmntbaim 10, wheretierisalid
30 As descri bed previously, when the water content in

the reaction @@m@ﬁtomsl$1ﬁﬁl@&%hme%aﬁhn%pf%énhﬁﬁﬁgﬁicoéurface arle@sof the

‘hydrogen i odide content in the reaction solution thin the reactor
can be nai nt a8 M@ic@t /8. 890maRE by wei ght or |ess. Thus, the
interior surfaces of the reactor, 35 separator, etc. which are in
contact with the reaction - 25
- solution is prevented fronlbelng corroded, even when
titani um which is nmuch | ess expensive in conparison with - zi rconi um
or Hastelloy B is used for the material of the interior surface. On
t he other hand, those portions of the 5 interior surfaces of the
reactor, separator (e.g. a flasher, . a reboiler, a condenser of a

distillator), etc. which are

-
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not in direct contact with the reacti-on solution has been found to
be exposed to corrosive conditions bec ggfe of deposi tion of
condensed |iquid containing hydr ogen i Nanely, the al kyl

i odi de contained in the condensed I'i"qui d " reacts with hydrogen gas
to form hydrogen i o#RQETEN: LOQUIGNEQR INJECTION INTO A GROUND H2 + R

RH + HI Therefore, when titaniumis used as a material for the
interior surface of the reactABSTRACTH DR BRBOBESCLOSURE gas 15 phase,
t he exposed portion is corroded. I't has now been found
that a titani umhpahispeisimn-type grohbyngahiqiithsfand injecthen catomta sgko-
by hydrogen i odi de. Thus, in one preferred enbodi nent, at | east
those surfaadswhich shoofs thieglc ag boeyg &h i oh ceasbdi datdpar atorsp iete. t b cht
are 20 brought into direct contact with a gas phase is forned of a
titani un pshbadi Jowalviigcogitth amd nleing | gesl ekpensitvmet hamd moreover, which
zirconium or. Hastel |l oy B. Titani umused for formng the

reactor, etig. exggliient in lodgoderspeenfserenptiapdnesasloidulttr i,
Standards JIS 1-3 25 Cl asses or ‘a titaniumclad conposite such as

titaniumclad These alwesitagde dheckoesapdishbe biyt priowidiavera drdding
conposite is generally at least 1 mm preferably 2-10 mm nore

preferably 13q4QdmhorTha jidd dewm pes | adgroual! mnaﬁnero@aldryl Ses wate:hagl £ss
pal | adirum content of 0.05-50 % by wei ght, preferably 30 0. Yo by

wei ght . Thh@ﬁh?”h@%'ﬁ%ﬁﬂd“éﬁ'@W& gpetkikedninslag, or LuwnNAPe lnfisdte al
Standards JIS 11-13 C asses or a titani um pal | adium al | oy-cl ad

conposite %ﬁ@hn@smol ratxd'éﬁn}wnﬁpahbﬁé'Hﬂﬂahﬂﬁ¥ Clo3d e verNavater
t hi ckness of the al l oy Tayer of the conposite is generally at | east

1 mm 35 glas@re%%ﬁqmd/é?@flﬁfie”PﬁE ggEerabl ¥ 3n%%é§§ ry. cement and/

- 26 - one preferred enbodi ment, react or

Qi vided 1068 QISR AR Py ABYL IO 2Lh! LABKUEY 8h9Y Fixtures. surface’ a_nd
an upper sectron havin itaniuni palla surface. In this
case, the liquid level of the 5 reaction solutron |n the reactor is
controlled to position slightly above the interface between the
upper and | ower sections. Each of the two sections may be provided
with a flange so that the two sections may be connected to each

ot her by bolting the flanges which are in abutting 10 engagenent with
each other. Alternatively, when the two sections are forned of
conposites, the titanium|ayer and the alloy layer at end portions
are first renoved to expose ~ the steel surface. Then, the two
sections are abutted and wel ded together. A spacer is attached to a
depressed 15 porti-on defined by the removed portions. Thereafter, a
titaniumplate is applied onto the spacer and wel ded. It
is preferred that the carbonyl ation be performed while maintaining
t he hydrogen partial pressure in ' the range of 0.1-5 kg/cnR, nore
preferably 1-3 kg/cn2, for o _
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20 . reggong of reducing the amount of i mpuri t ij es REPLAGEMERG: SRRETS  SG
product suck as*al dehydes and their derivatives ( jﬁﬁﬁﬁﬂcﬂ ﬁ&@@a!d@hﬁﬁ@d ¥
crotaldehydé} 2-&t hyl cr ot al dehyde, propi onic f.ﬁkﬁﬂ@hnd gﬁﬁ@LK,&)pwmd"L.

acet ate) -and'jodirdes (e.g. ethyl iodide, ﬁpv#vwmgbhepﬁﬁdtyluypaed .....
i odi'de, pentyl i odi de and hexyl 25 gfide). e
difficult to sgparate from t he destred reaction product such as

acetic acid. B¥ : contTQIUB M tHEE hl/MVE)WEh aHl al Jpr SRureTas el e,
t he - forMation of such inpurities R

A raw nateri al G@Uﬂ&édﬁgédéﬂﬁﬂlgp nl&d&%TB@N [NTUh§d58Q§HD Hydr ogen is
al so produced in situ during the carbonyl ation reaction. Thus, the
hydrogen partial pressure may be controlled within the above range
by di schargi ng part he a reactor out of the
systemt hr ough, NQKQ&Qﬁ%HeSE TEE iﬁ&bﬂl BEUCIHQ val ve and/ or by
adj usting 35 t he anobunt of hydrogen contained in the raw material CO

27 - ed. Anong t he above inpurities,
aIdehyd@léﬁﬂhéﬁkéﬁﬁhﬂNVENTIDN products, such as crotal dehyde and 2- ethyl
crot al dehyde, havi ng an unsaﬁurated bond show a reduci ng 8

and, hence, e PresfiferisbigakigRcie ﬁ&eﬁeﬂﬁaﬁg§H§P@WﬁHﬂ§cﬁyﬂ$e3 %%F}%@
carbonyl product The pernmanganate tinme represents an i &
total andiit!dbff QQxﬂRAQé}%ﬁﬁst%ﬁ%eé EBHPQ?néB“tﬁlﬂﬁég’ PLa m$¥%dh%§re_henm

the case of a carboxylic acid, h as icetl

he
per mangaildf 15 Mk r%&ﬁsﬁsoﬁe§9 Lpmyajumigate i addf%ﬁ%% %th?%sSIﬁﬁre
f bl | t 240 t d
e Ly AT e a0 g WIS,

" reaction mxture al

0 ha i_nfluence u on the alg g gent
inthe d%k%ﬁ#ﬁﬁ%ﬂq partICUIabﬂﬁduéP SHfd AmSis %ﬁSRQﬂa % § gﬁa .
d t | t [ ut th t tQh i
o 6f erapl y3uid 6T i 8o o Byoug: S0 il MEILH it b el BFEehEERLE o
b , f . th did
ixpuriti%%“$£Fl&?Th%%céﬂ splte thaﬁylﬁhémﬂﬂﬁ%ﬂﬁﬁ1[ﬁﬁ%?%fgirgggtﬂgnho e

hydr ogen i odi de cont ent net al de cont

reactor. EE?QﬁEI?%d } bae. and morPHﬁGFPthﬁﬁﬂeﬁﬁ %ﬁ&ﬁ &RE Wit °agd@8F83§8"
of the h drog E artial pressure and with a decrease of the
hydrogenSFh@ngkh of consofddakaPnand the alkali netal iodide content. The

LR TR e

al dehydes and. i odi des ?re considered . to oduced throu%% th
fol | owi ng reaétWéﬁeFoﬁ ass-type 3”393“310" grQﬁ{erW? 1$ [PBPOPEL0
CH[err]CHO + Herr] (1) [ﬁ r] CHO
+ Herr]a dlneHPgmgp@Hpgﬂp]@ﬂter glass, 1's well known (gyt4g past.” ln
CHerr]CHerr]OH + H_ -> CHerr].CH 4 ]? ) (3)
CH[err]CHLéﬁrFPS$sC® ﬁheCﬂF@Nﬁ]Gﬂ}% ° a’long gellation tipe

CHerr]CHerr]CO + H -> CHerr] CH err coqﬁ 5
[ ] % %pr0v1ng %he penetra ive property e skrength of (5)

consolidation lowered, and moreover, long duration strength of

consolidation is also lacked.
Then, the grout of cement-water glass having low ﬁol ratio
is newly proposed, which is possible to be adjusted to a long
~gellation time, | | B
But, it also shows the-gellation time of merely several

minutes to ten minutes, and thus, the penetrative property thereof

This |s the replacement sheet
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2CH err]CHO -> CH err] CH=CHCHO (crot al dehyde) + Herr] (6)
CHerr]CH=CHCHO + CH err]CHO -> CH err]CH=C(C[err]H err])CHO + Herr]O (7)
35: ' CHerr]CHerr]OH + CH err] COOH ->
CHerr]COOCH err]CH err]CH err]OH + Herr]O (8)

- 28 - G{mw]%tcm}04-2Werﬂ ->

CH err]CH

CH[err]tﬁ{iﬁg}éiEgéf}%ﬁE:ﬁﬁ}%ﬁ%?rHlip¥taﬁf%ﬁ¥%%%{eﬁqﬁCﬁﬁ%$?}(iﬁ8r?f$ei

Cert] Qias &80 noy be etiafansorid VaRHHIE, S () ntnd2deihagyean oo
cont onibeFvere HIAR, FEARETRebah ol R oqhat i ARYGRE & PSMIS T
rencti obbef§FF (ENE TRRkLS AR 1 dRaton MY, The Bheo}jdageqrhgterian’ | 1"
pressurfsﬁﬁégglE?Egﬁgg?npﬁh?nrﬁg%tE@E%&He (6), (7), (9 and (10) can

be rest reacti ons and (10) are pronoted not only

by HI but a'&EngE?hElq?tqk is an objdd 486 %m%g%?%§éhi FRYehRlion thY OCESS ;

i's known in acetic aci'd1s pro car bonylation of

th LD : ; ; whi, | di
"ar go. 1870V iHBCa grout ingPTIREIEE s, TR LI VHRE O, BEBERGI R GG N0 @

tal igghde. [ | h : [
et ol U, nTRhe SRERERS 9" AU EIR PEEHTSoBLebNSE haying M oy | or
reacti oge3qaerEs. tAGRORYNd v viscasi ], APONR PACLS B&R eaTRAM MaNL, it
i S poss Bra®to proéuce -crué% acetic acid containing only a very

Ul : o . ar _
;?gfer? istillation ster accorllng_ I't e > present invention
ggﬂg%rﬁﬁlon proper® %Wd3%ﬁxﬁ6f% @EHEtibﬁ strength of consolidddfon

Wil nownhe ndepaiedsd wilch Vel CliEes [@isadvantagbhoas3ocin tl Gt the

oo t
desi gnate i's a flasher, | 'ation tower, 103 a

condensgrb,ovJeQzae%cqq%@%qqddlf'swtds reservoir and 105 is a reboiler.

A |iquid product arged from a carbonyl ati on reactor (not

shown) %ﬂMMARY oF ﬁHFrFNVENT*dHHO the flasher 101 and is separated into a
gas ——phase—contarnng—acetic acid and a |liquid phase. The gas 30

phase i s di sqhargsy éV’rﬁﬁ?“kﬁd@@‘6@83&%&2?F50%ﬁ2n%”QDfQ%ﬁ.presenﬁhrou@h a

line 107 to the distillation tower iqul d phase is

di schar Q%Jdﬂrﬁﬁ,h%m%?@ Cﬁrd\h?d%%hg['outinﬁnl 1 4Q% 2T i SGYLE ©¢li bR PHEE

aline 108 to the react the distillation tower

102, a topddad Wiide ctnprised webar98¥akhr 849R ng lwone A9 qnglf i 8, fegrto
t he condenser - 29 -
less and-slag, or sodium aluminate having mol ratio of 10 or
" more and slag, or, moreover, water glass, sodium aluminate and
slag, or if necessary, cement and/or dispersant in addition to each
of said mixtures,
DBSCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention will be described by way of preferred

embodiments.
The present grouting liquid comprises slag as a main
ingredient, and is composed of the following conditions.

1. A grouting liquid for injection into a ground which comprises

This is the replacement sheet
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103 to forma gas-liquid mxture which is collected in the

reservoir 104. The non-condensed gas is wthdrawn fromthe

reservoir 104 through a line 110, while the condensed |iquid is

di scharged fromthe reservoir 104-through a line 111. A 5 part of the
di scharged liquid is recycled to an uppe portion of the

lﬁ'feisﬁig' L%@@@P@@‘?Wﬁ? t0rel B iy T s @%111‘2“%% 304 b, 1 8%ae O figennar
o oduct i andh f8PEor RISk ater, &) APY AR LLOMAICHELHECOROROIGAC T,
aci d, ¥9ﬁ9€39ra %gghgf'ggﬁ ImoiaG concgniration of N@aﬁorh'gﬁfgé %E%ss

bottont racti on ffom. ation tower rough

aline dlial groptifg gg@tuxa for_idilde ditfn rm'goéwénanwht%yeloﬁ%r

| ower portio |'at'1 on tower he renalnder of

the botgemy and s |ne§CtaI1(a 1lﬂ‘°a't'égéta‘?$heé’mr£q§elc£’t‘9?g ftlp gt gerkowgy to

obtain acetic aci er con e bottom

S o)yt g U, 451 St B oSy e TR
I | ! 106
o<1 SHRIST U of, Mo/ GPRL S RPPRETSRL N 4

3, 000 pQ%?Xiquid ofa‘ﬁgldqrﬁtm gr '{"ﬁlstfzatt Thus, ‘it is possible to use the

fl asher t'he |on tower 102 the interior surfaces of

25 whi A Lad I
R el IIE 3| nc thcear dtf‘(}IaWIJG{QIS 1t§‘ntiﬁf‘5':lgFPﬁluﬂ'w‘th% \ﬁerlsﬁ

I n partltu a e 1s est

water, ggihyl wacll‘.%fdpgtla@st hang . srﬁfﬁhﬁ Caf"v?nhfinate,r in WG It h%c‘?}ﬂtLFe Fte.

in the her he "¢oncentT |on cannot be so high as to

cause t r QS| f, tijtani

In the ggapoFgﬁg%ﬁﬁyﬁ¢t |st|§ﬁaﬁl APErmﬁga Q/mhlﬁq dq?c Qﬁtgghtent

nay exceed 0 i ght e h t t he
ower tgg &éogta?fo?péc\eﬂﬁtlgrnwsaewﬂss éﬁgn% éuul alhﬂ a%etsal-tc{"‘lasctzr‘ig31 o

carbonyl% on degree Ac is 35 not greater than 0.9. Thus, since the

HI content |s not - 30 -

greater 4 han g4 er@o’*f[ﬁ%’ u P 0 1h£e&? {iﬁs?b%e t%r%"nd shich 6(*6@1{1!%%35

t he natefla 1 or surfac

di still gty Chré ﬁozcerqo_ent and/?r dis gerskﬂtt % %‘B'ﬁqecg%ﬁ'{er i%%&t?fﬁfe

concentrat|on 0 cur Inthe rebo
heat ed Wtures Usgq t e concentratlon of H. Thus, it is
preferre mﬁ L C:?Ileast:iil‘the interior surfaces of the condenser 103

and the g A grod €0ps | fq&p§ P@rQ?ﬁfeEtlﬁnthht%'gr@&%qqﬁiﬁﬂﬂ§4épﬂ said

Further, it |s adV|sab e to use tanium pall a

Ousﬁ@li sgpiaces at %hh%@ QOrirosf grain sl§g39t to

porti ongft dd ?
occur, suc stillatrion p ates having a conpl I cat ed shape,

S T G ehegeiaagtan, rosngctingly, speRTLICHY B O
may varyoRogéfi gt 8000cm?/g or more,

The amounts of said water glass, slag or sodium aluminate
to be used are respectively variable, and thus, it is very
‘difficult to determine the amounts, but the rough amounts are
determined as fellows. | |

1. Water glass

The amount of water glass to be used is, as molar’

- This is the replacement sheet
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15 . the conposrtrons of the liquid product and the gas phase.

Cenerally, a tenperature of 80-180[err] and a pressure of from a
reduced pressure to 5 atm are used. The distillation
step may be perfornmed using three distillation towers, i.e.
successively a first low boiling 20 ower, a second water-renoving

tower and a third hig 0|I ng tofer..lLn the fir 0 , I

i odi de COmEEMration, rb aetttd, 63 L, gFEe ﬁﬁbié‘. brﬁ ttﬂeiétdm{t%ﬁ {,W“

wat er i.s he th|rd tower, high boiling conponents such
as proﬁﬂodﬁ@@iane#E;sﬁﬁﬁﬂéﬁ%ﬁe QIBBtQPH“EESh pu?ity acet?c ng aci d.

Prefergb however, a conbination of two, first and second towers
i s used-im® ke present invention. In this case, the first tower
perfornms the,,renoval of w_boi | | ng . fracti S er,
Whi e the szrc,wut% o€npids Fo' ba%usgdoiond 00 ig EBEnart <l ERRPEY
prefer istil ion_ 30 | r.ried out .using a single

distil fﬂtd/ ‘f"bri&56 ? EBFFecbiﬁﬁﬁﬁtlh‘@ &@‘squrnetos ‘car bonyl at ed product
such a Fig. 10 illustrates a fl ow

pr 26 .
chart kﬂ%ﬁ?%&plna carbonyl ati on apparatus for carrying out the

EngffﬁgOI y:)'lgte Sodium RITRT Btbn\f%ntg'e%%ral%s't%na& o 3 ﬁggia dtate.

cat [B&%Z?mt'%@ RAr 988 LP2oB pBecls cad, e Fioy |, PpRaflo et

are f i 4n@‘1“§£%8%5?tbn@eh§2ﬁ§@§| ¥ 9 ol Yod bt obh o} BOPE D of agﬁé%q:
CO
o Ted DREBRIRECERPREEEES 10 7Y ine reaﬁforc‘igéa' where the met hanol

G0 T T e, T T o T et

VP resin

product ' b °§§g§h§d éggyéil J&Hégwhtg and @geahegguthoegg a I|ne

152 and O for recovering | ow

borlrng g%aggpé %gpi%San%ecomes in { 'Qg'ﬁﬁeaEQIWE%géh &G é“dT

The rec8 recyc hroug I'ne to t

react or tﬂrgo\}mtpﬁép bRcomes SHHP4E" &k %nr?lon?ﬁ Pl?' T‘Qag\? Itjera@ t%rﬁmrte and

CJerr] from.the recover 170 ro?gh a line
155.

gas- |quldc§gp£P§t3F .yvﬁiét?léégiﬁegfégéﬁ tﬂeﬁhﬁﬁcﬁgh1“@%d§32§§%ﬁfﬁ) a
ecover SHg thevid Ro Rt TRLE HIG R ERefs el of tpk B8g pro?‘%ct%ef%tn? T th

a gas i S returned to t he reactor 160 through a line
159 mttﬁe?ﬁ@% #&gﬁh portion being fed to a pressure reducing

val ve 158 angg h?%nqt%ﬁps &ﬁ EQ@ 5#%&@35 ?Rtehtﬁohhéfﬁﬂﬁﬂﬁgcﬁﬂté@tQSa gas

phase and a hase 'i's di scharge er head
frontthg 11 fl asher 201 and fed through aline 213 to the first
distilld%af*Sover 202, while the liquid phase is dlscharged from

the bOttonloﬁﬁ'FhJ|§§§%¥ 208 APEute6YCLEleh? Q4R glass having low mol
ratio is known, which is possible of prolonging the gellation
time. But, the gellation time is merely in the range of-several
minutes to ten minutes,
The reason is considered that the amount of Cal in the
cement is larger than the amount of Si0. in the water glass, and

thus, the Si0. becomes easily reactive with the alkall.
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lines 212 and 151 to the reactor 160. 30 In the first

distillation tower 202, the gas phase fromthe flasher 201 is
separated into a first top fraction and a first bottomfraction.
The first top fraction is di scharged through a line 219 and is fed
to the condenser 205 to forma gas-liquid mxture which is

col | ected 101G 35 g¢her "FRFY hougPB, [HCHB"RFRULRISh HRe | Gn, LR a0

fromthe

i, M 0 0 BT S g S PR
i 2

ot S50 R g PRLEPLORBP Sy i RPERIRIRAS SXhgpdi vl
poron o g ageqeFAINERSS(s 49507 (TN AR 1 4PPeEa o1 L

~ The |lQW§jgﬂ&&%i¥h§rEéH%H?f@ftéﬂnﬁlgﬁlac?ghﬁ'%%llatlon €Tﬁ§W|ah@d§H6¥sth

nmet hyl acetate, water, acetic acrd ortron o

botton1qugﬁ ép@é&ﬁl&ﬁgp@“cstreﬁgsgoxyllc acid fraction) dlscharged from

the fir I on tower through aline 215 is introduced into

and heated inydhgsd| {%n.ref)f)a{ﬁé E%eﬁféd e%‘ﬁ'ﬁ trﬁcdalésﬂ‘@rpresent Liguid,

portion of the flrs drsti tiron tower renmal nde

the bOttEH@f§é¥¥'éﬁ&?@iﬂﬁtﬁe?eﬁ?dbﬁe %eQﬂﬁdcement idlisiitbateen §awene203.

The bottomfraction int 1 ne is crude acetic acid product

whi ch hasr &g avpt erlq:@ment of at | east 0.3 % by weight or |ess and
fromwhich nost of the i odi des have been renoved. 20

In the SeCOW‘MG’téMéfatl@”th@“’ﬁ?e%@%t tlmeaefdtrl%tn, small £&R6LAEST baCkhen
fromthe first distillation tower separated into a second
top fraCﬁt@@lp?tPfP@MCQLi[aEE'?Er@ﬁ@ appearediéﬁﬁﬁ¥ﬂh@QtE@”tﬁEaﬁHEﬂllngThe
second top fraction is di scharged through a |ine 227 and fed to

the secopgt?® To p?@ﬁ‘@ﬁﬂs%e29$eR:Q8f1Qrar’E‘1Q)rQaStHé %ié’péﬁ%&ﬁtelﬁhwﬁéd' Sn
collected in the second reservoir he non-condensed gas is

“‘thdramﬂhérpﬁb§8ﬁtrQﬁeéHthan% bm&QHQPaaddﬂFbﬁﬁﬁb consolxdﬁ@eﬁsmﬁQ@MQqu

to the recovering device 170 through a line 154, whil
condensepl{ AMPLES is recycled to an upper 30 portion of the second
distillatTomtower 203 through a line 229. A
portion of thepgegpadeRet § AvehtaG Qﬂl(larhow be de@égaﬁee ¢ar heryl ide tagild
fraction) discharged fromthe second distillation tower 203 through
a line 28? b 'Bfreﬂuﬁg@ebntvau%Sls no BN PR P sy Nt hEGel BikahpleR0l ler 207
and recycle | ower

1. Mater1a1 used

(1) Slag

The blast furnace slag (Trade name : BSMENT), which is
commercially sold, and the ground slag having the specific

surface area shown in Table 1, weéere used,

This is the replacement sheet
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- 33 - portion of the second distillation tower 203, with the

remai nder of the bottomfraction being recovered through a “line
225. - The product fraction (e.g. acetic acid) is 5

di scharged through a Iine 231 for recovery. - The acetic acid

recovered has a water content” of not greiger than 0.1 % by wei ght,
a propionic acid content of not greﬁt r tn?n 500 ppm by weight, a
per manganate time (measured with pot i per manganat e) of at

| east 120 minutes, preferably at |east 10 240 m nutes and an iodi ne
content of not greatjer ,thgn_20 p;%b £ by weipqr}a qu desired, the .
acetic acid thus prqd8l28 [n§pegatic sur QQQxﬁQﬁfgg‘{ almacroporous strong
acid ion exchanger qf Ag ion type for the conpl etle renoval of

i odi ne according toja hpds djsc} osed . mple, in
JP-B-H5-21031. 15 (1) nEélf %e irgﬂfgn%fﬁgébﬁégay be fed to a | ower
portion of thg-?trst distil[at'og Poper 202 throygh a line 214 to -
reduce the hydrogen |i g'de content by th ol'l owi ng reaction:
CHerr]OH+ H -> [q@r]l + Herr]0. g0 0 If desired,| a small anmount of
a KOH aqueous sol utijon“fmay| be. ea po t he second distillation tower
203 through a line 3%4 to re?D!e igdine ion as Kl| through the |ine
225. According to th Br cess shown in|Fig. 10, the
bottomfraction in the first distillation fower 202 has 25 hydr ogen
i odi de content of generally 500 ppb by weight or | ess, preferably

100 ppb iqght qQr , wat er cont ent of generally 3,000 ppm
by meigé?xogapggg,%&#@ﬁgﬁgﬁﬁy 1, 000 ppm by wei ght or |ess and an
al dehyde deriqvat.i v t . . e ly.1 y i | ess,
or ef er abl y 53pgznx|notf;s g:g]seﬁlﬁeiagmmb?a}:gsgﬁmh Ynl9aBAR 9 w"&‘@gsnégde o

corr osi V8 G %P@fﬁi" i th?spa%§§ﬁ£2ré§¥§?$iﬁ‘%‘r"ﬁst?"i ﬂigﬁ%m e
rosi V& OB (T, “hsce; , o
and t ho W@ S8 Gos s (hgopabforeRlTh 95, ¥flg Bolidl 2 FldeRete Y

titani um pal | adium al |l oy can 6 9 - 34
- be used for the flazﬁg} 281 and distillation tower 202.
Also the interior_ walls of the reboiler 204, condenser 205 and

reservoir 206 "By b§i géfei of titanijumor a [titaniunt pal | adi um
g} r CBERQiE§0r1Kq%UEirStN éﬂpti!lation t ower

alloy. Since the % %2
202 has furthe . | cor e ro i BS, hary stainl ess
steel may be u*g% }HE%Q (28% pcnné%kiqff||5ﬁpnnrrﬁé§9@13 ﬁnd
associ at ed devices t her eof . o

(1) 1. 24 4. 00 14. 00 5. 27

(2) 1. 30 3. 60 22. 00 10. 05

(3) 1.33 1.59 22. 47| 23.25

(3) Water glass

The water glasses shown in Table 3 were respectively used,

This is the replacement sheet
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In the enbodi nent of Fig. 10, the liquid product 10 - fromthe reactor

160 is subjected to the treatnment in the . flasher 201 before
introduction to the distillation tower 202. However, the
pretreatnment with the flasher 201 w: be omtted if desired. In
.such a case, a mddle fraction is di scharged at a positi-on bel ow
the point at which nethanol 15 is-fed through the line 214 and is fed
to the second distillatiohabbeed 203, while the first bottom
fraction from the first dlstlllatlon tower 202 is recycled to the
react or 160. Tg. . ITL snows a tufther enbodi ment

according to 2pwater ¢ hed % Bht |nﬂ%gglcn,5ﬂ§2whlﬂwlthe sane reference
nuner al s BlASY hose ESlgnaﬁ Jthe didfii%[ conponent parts.
The |iquid profguct frOTlthe reactor 160 1fs Ted td a flashpr - 301

through a line}l 311 and{a g hage q rouyght a i 313 to a
distillation tpwe )302 f%ﬁ@ phagegﬁ g@ygg ]QF to the reactor
160. A light fragty on{con ing hyl d et hyl acet at e,
\tl\lﬁt er ﬁnd ia‘_cet gl ddl i‘pgg rm;} d“‘bﬁe '?t"fqa iggSt owgr 302
rough a line an o ded ,i_n ,a e an
collected in a volr L.T74 302g ? nan- @onﬂeﬁsggf S 1S w thdrawn

through a |ine 32 ildg ortilo f the condensed liquidis
di schar ged g4lhrxugh11$ﬁ 322 afld |r @@eﬂed td-t eactor 160.

Anot her portiom of the I|qU|d IS returned to the distillation tower
302 through a line 320. Methanol and a KOH aqueous sol ution are fed
to the dj tlélatlgn tower 302 through lines 314 and 35 332,

respecti ottomfraction is discharged through

- 35°- t th f led t h
i ne The, 085t BEPRLAT8AT TGN (GRRE T bl (Dl A f e F il ndar T8
portion roduct fraction

t d
P oS0 ien  ZE 0T Shreitin surfacessrea TheSaiase tul thEoEshPIA s

wat er tent of

t th 0.3 % f bl t
gr eat er %h&hobgqn@@5§oﬂél HPd%reg o %uﬁ%FQx%ﬁe%ig%fha Egm%a%no? "
oy et ghbST R SNEEBEH et (eﬁ@@ﬁ:%&' i (0Am BE S B0y assiym o PP

pernangazgg g of at ast 120 m nutes, preferably at | east 240
nm nut es hsPBHPHE content of not greater than 100 ppb by

wei ght, prefe not gre by weight. |[If desired,

the acetic ac? gﬁug BPodu?égT#aa%ﬁewaJ)“Sedtreated with a macropor ous

strong agi d hanger. of ion type for the conplete renova
|od|ng Bﬁgnd?ng dnd resulf%% follow ng exanples will further illustrate

the n e Exanple 1 20 , . 105

Gans (did) WIRSRT: %é*?r%‘) UL 988 | nicea- pol y-4- o

By e )32 0 GOl i G851 By RR¥1 " i8cosity, SHPIRL kI N0
confined compressive strength of the consolidated grout which

is impregnated in water of the water glass-slag type were shown

in Table 4.
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wei ght,

nmet hanol ,
wei ght of

met hyl

a pore volunme of 0.32 cc/g,
nm and an average particle dianmeter of 0.43 nmwas 25
to which 1,400 g of a m xed sol ution

i odi de,
wei ght of acetic acid were added. The
2,500 cc autocl ave nmade of

an. average pore dianeter
i mrer sed
containing 8

45 % by wei ght met hanol

k:
58,(“ um t

ogether with 1.4 g of

of 21
in
% by

and 47 % by
m xture was then charged in a

RhCl[err] 3H err]O After deaeration wi t h carbon nonoxi de gas, the
m xture wgs heatedet ¢ ! [err]C Then, carbon nonoxi de was to
the autocliayge thr 0®1 o = caut egereous- pressiwPe edntyol sgal ve|sa that
the pressyre : VPt him tde adt ood ave skowess 5@vkgbv:rr2-—(| et iad ppartl al
pressure Cf§car_‘pcg_n§*mr%x de: 15 KQ/cfferP]) =~ Th® niXtufe wrthit 35 | & the
aut ocl ave |was r@gpte T hour. Them the aurtocl ave =
- 36 - 2 = 8 WvisHcpeab eded 0 60083 t BRPerat uie and wAS @ur ged wihh\;‘j-
nitrogen | 58 8 §& | FheSupel nakants was redovedl ky decandat ign ahd the
sol ids werleShv@sBe@ltseverpl tinmescwitanmehhaesl ¢0 abtaem an < <«
rhodi um | q%ded—ge-l—y—n%r ept-atyst—havi-rg—a—Ri—eentent—et—6-—8-%5 by
wei ght. The rh@dewn conpl ex [ s an anion having the formul a
[RhCT err]fl [er g}z <= ' °Usﬁ1g he °t‘hu§’ otfPai fed ‘C-!'ht afys(; |acetic
aci d was Y pr&)duceg with' an appara?’us 3s Shown i A Fi g |5 & 2,500
m aut ocl a\mJR’f made ofititanium and equipped with a 10 stirrer was
charged the abowe_rhodi una—:at&l yst. A m xed gas of CO and Herr]
(feed ratijo 99; E)«—agpd mef RANOIE wefe fad T tHe & © [Aut Bl dve 383
through lihes21815and 18p.=reshecTively, “and® T YRR cat bonyl &ilon was
carried ouf aS-8% @pera'uﬁe 180[err]C and a pressure of {40
kg/ cn2G -eac-t-l-gn_-m_c-t-u.LeJl'm" g-15 product)-—was—di-scharged at a
rate of 1,000 n1/.hcmr fl’)r‘FPth@ © o agtochaver 182 amd fed throggh a .
pressure cpntrol Ij;ng valyée = =@ 182 t% a Pl a§?1er°°185°op%'r‘ at@d & )
125[err]C land 2. 3%atm 1 h'‘Fhe®™ * “f1%5héf 185, ‘The Piqlild proéﬂﬁct was
separated |ntg a pas| __ a_hc and a ligwid pha The gas ph&se was
wi t hdr awn RO throug1b|'. F La j at-eg ; rrL/hc} whit & t he
i quid phape was :ii'§ch‘e'1'r jed ff FdM | ash¢rew185 t hr oug Nli ne 187
at arate pf 70 pEHOUTT A portlon or proe[rraurd ] g pnclsg Nas
extracted fhrqughia Iii ge 1E ’Lrat oﬁﬁ L y ou)J ob_c:)ntrol t he
pyndn@ cphnpqued| cgricenyr at i i o |t he riedcdd © tyre Within the
aut ocl &ve (183, W { I5tHhe eRpi-nder gortign bei ecy-g-edl-t-o-t he
aut ocl ave [83. S|~ : The=nli tyr ogen conc ntratj6nlin th li quid
product i ncfea3é$ ln E}he iln T4l stage ut gecaﬁe Ebrsllant. The
conpositioh of| the Lijqui d product 50G Hours after the 30 initiation of
the continuoyg reacti on @re ps flod pws: = l\@t hyI d| de
14.0 % by r\e;ght — | o~ Nes-hanpl : o~ l |ght
Met hyl aceta§q: =~ 1 28. B '%lbse yel ght o NA tlc aC|
60. 0 % by =851 PyrTdime—conpounds—(rn-ferms of- -1'5 ppm by
vei ght | S | | ||= = = <
IC]
— ) (] o

%) P (3] | - -

f‘? O — —.

CRR-¥ -
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8] ] e T B e ' I

‘; R B e e TR e

g (=] (=]
s =0

v

=y — N M = W W - 8O @ S —~=, N

Eg -

aQ

T'his is the replacement sheet

19 NOV 1o06

Date:



37 - | Rhodium 1.8 ppm by wei ght .

The pyridi ne conpound content (in terns of N) of the sol ution
extracted through the line 188 was 22 ppn1by wei ght. The pyridine
conpound content was neasured by 5 . chemi cal | um nescence net hod,

while the Rh content mas - measur &d by atom c absorptlon nethod The
catal yst has a yridi ne_ conpound content of % f @

The . dyr |ea|arumlmﬂomtd chndleown hnt'ﬁébeﬁt Aactled sd’latftelrorﬁ ass, hdving
44x10[ err] g/ hour (2 m/hour x 22 ppm by wei Thus,

deconpodi tliBor fr aod ora i Nﬁbﬁu%ﬁ@adééswc égﬁﬁyeat & y%atn "be undeygtqqd,
10[err] % by melght/hou

was repdatosd Tiad liened s'%{haet n‘hh#leﬂé%“&‘é}h g? tBéséP“Eé’d e@@éeedl Qﬁ%tth%rrﬁ)?ﬁui d
phase was extracted thro i ne 188 at .a qhg_of 4.4 m/ hour
o) thathﬂﬁi%ﬁ&QQhkﬁesplte th%EnﬁBEnﬂe éﬂééﬁﬂr&ﬂ@@nlﬁ1% ?eactlon nlxture
within the aut ocl ave 185 was 7 ppng % melght nF
Exanpl e 1 wad r eyanrles nd t he Lanshpupndn davle tftres?tqr%%dgbiﬁﬁ amas
the liquid phase was extracted through the line 188 at a rati of 44
m / hour lsaw tmk Talel ®yof dthe present é@r\fﬁ@&ﬁ&%@ﬁ@edﬁ%&n ohEPREEREVELHcti on
m xture within the 25 aut ocl ave 1 .
Exampl e 4 [t can be UnderEﬁﬁﬁﬁlérfmwi§%%@péaﬁ@@ﬁ ﬁH*W% tgﬁemﬂénﬁéﬁlgs
descri bed except_that the liquid phase was extrac}ed thrpugh
line 188D@E0BES ated 0fT 0! 53ﬁ1/ﬁ Grvéécpﬁéﬁytﬁé ﬁﬂ4é§ t? PodE:E toﬁﬂguﬁag
concentrat|on | e reaction,m,xxture wthin e 3 was
60 ppm bStueNGhH F op tﬂe consg}égﬁﬁ &ds gIput r}ngh in s%kghpﬁ§§¥ g
r epeat ed i? t he sanme manner as

gellation time 1s long

Moreover, it can be understood from Table 4 that the

geliation time of the grout becomes a little shorter, and the

strength of the grout becomes extremely higher, when the particle

size of the slag becomes smaller, especially, the specific surface

area of the slag becomes 8000cm®/g or more.

(2) Sodium aluminate-slag type

The blending, gellation time, funnel viscosity, and unconfined
compressive strength of the consolidated grout which is impregnated

in water of the sodium aluminate-slag type were shown in Table 5,
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= 38-
t hr ough

conpound concentration in the reaction nmxture within the
aut ocl ave 183 was 150 ppm by wei ght.

descri bed except that the liquid phase was extracted
the line 188 at a rate of 0.2 m/hour so that the pyridine

5
Exanmple 1 was repeated in the same manner as
the liquid phase was extracted through
200 m /hour so that the pyridine 10
reaction m xture within the . =

Conpar ati ve Exanple 1
descri bed except that

the line 188 at a rate of
1 cenpound concentration in the
aut ocl ave 183 was 0.3 ppm by wei ght.

Conmpar ati ve Exanmple 2 | w Exanple 1 was repeated in tlhg same
manner as 15 descri be§ exggpe timt the i gyt d Phase was eRtr actieek
t hr ough {hg line I8 -gt @ rare of 21 gb/ hour e80 tchatet heﬂpyi_-l,i di ne
conpound concent r atgon.j @ EneS datti on nFkt e Mt Re © ~ 'S
aut ocl ave 183 was|280 & Lyl Wweijght . The deconpogi & on
rate of the Rhodi yinfel o&i@dVP 20 — csresbn «atabyse ard the Reodieim e
li beration in eac gfgtg'lg-g T | = akgve Exaqpl @8 agd GEnpad atdave EHanpl es
are summari zed in SSS8uTAbFrd &4 —~ 8 4 &N N N m o =
Table 1 25 ' —Ne- E——-Hi—t—v—eqeﬁ——évﬁp—l%e-'r-ﬁ————RMum
Cont ent Deco e~ LilQegatign (wt .ippm
Rate(wt % hour) . Anountg @8 ppmf 1 5 . 11
x 10[err] 1.@ = 72NN o & 117X
| O[err] 1.0 30 3 0.8 13 x Yo[err]
0.4 4 > _ > 60 11 x 10[err] 14.10
5 - 150 _SHEg x Ig8gr]e m @ .82 @ @COLT\rIZ). P
0.3 23 x 1Q[erg]8 5~ DL T NPCHp. T N« 50
10 x 10[err] §39:D.535 i :
- 39 - > " CEromthe results shown in Table 1 it willl be
appreci ated that when|the, gyridijnes cospound eonegenteaticon km < < | the
reaction mixture With|n tthe aut ocbavesi s ammi @t aiqedsin @@ o ot he»rjange of
0.5-200 ppm by weilght| tHe VP resih ¥ ~ SecofposTti®n rate<tanbe
reduced whil e reddci ng THe THRodrum Toeraran.
W — =] =] =
o - - | | — | ] -
= -~ o o o
s C '
[} [
~ |3 || = e
Q =~ [ap] cn
S| =
A = o
= (=] [~ - |
= O Bt m «
P =
b —~ | = = = ‘
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~ ] on o (a2} !
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Exanpl e 6 Test 1 10 Titaniumwas tested for the
anti-corrosion resistance to a boiling aqueous H solution. An
aqueous Hi solution was placed in a glass vessel and deaerated with
a ' nitrogen gas. The solution was then heated for boiling. A
titaniumtest piece was imersed i'n the boiling solution and 15

mai nt ai ned as such for 96 hours. The boﬁe test was repeat ed using
H sol uti ons[hagixagpias d@s add 14, sodc@mcehbwahaesshaliagedr Bdsiocfh mol
resi stance and the corrosion speed were evaluated and the results

are sunpatipedaind Tamtaining small 2{mounts of alkali were used,

Table 2 : H concentration (w.ppm 8,500 - 1, 200 600

Corr osi pespesititvarige no good good good Corrosi on
Speed (nm year) 0. 23 0. 00 <0.01 25 : Test 2

Test 1 was rdpeatasd ben unde rsetnoo drefineom athese exampdesr idfed abdoei tihat a
m xed Hl -water-acetic acid sol ution having a H concentration shown
in Tabl ¢h® sdreatgerh adnttd hsolidoted grbytwshghts &d Kaf Aamet i ar abé sis

concentration of 95 % by wei ght was substituted for the aqueous H
sol uti oat The most, imeqnpite that stibengehlTahoa 2.ime iF comparatively
- 40 - | Table 3 H
concent sditoirdn (shawimg 1 By @chourd, 200d theOdunned, Gd®Ecosity is dotghsi on
Resi stance . good good good good 5 Corrosi on Speed
(mm-yeashowia® 1 minwile Odr moe,00 0.00 . *. Test was carried
out at 80[err]C (not boiling) . Test 3 Test 2
was repeated lim atempbee hnter22s d40dium ademdamialted ofkcldpe prewent
titani umpall adiumalloy test piece was substituted for the
titani unavestt imreoserdhesedsurespectivelyare shown in Table 4.
Table 4 15 H concentration (w.ppm 6, 000 1, 200 200 6, 000*
Corrosi on Reditsteamebe understood fromgébése exgmpdes gpbdlable 5 that when
the mol ratio becomes 10 or more, the strength of the consolidated
grout is extremely high in spite that the gellation time becomes
longer and viscosity is lowered.
Moreover, it can be understood from examples 17, 18, 21, and
22 of Table 5 that the gellation time of the grout becomes a
little shorter and the viscosity thereof is lowered, and further,
the strength thereof becomes extremely higher, when the particle
size of the slag becomes smaller, especially, the specific surface
area of the slag becomes 8000cm®/g or more.
(3) Water glass-sodium aluminate-slag type
The blending, gellation time, funnel viscosity, amd
unconfined compressive strength of the consolidated grout which
is impregnated in water of the water glass-sodium aluminate-slag

type were shown in Table 8.
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Corrosi on Speed (mmiyear) <0.01 0. 00 0. 00 0. 00 *
Test was carried out at 80[err]C (not boiling) 20 Test 4

Test 2 was repeated in the sane‘rran?erza\s descri bed except that a
Hastel | oy B test —piece—wasS— .

Sebst-uted—er—Hhe. ti t ani um t est pi ece.
The results are qwa | n_Tah| e
Table 5 His concerd rlafs )r?”(wtEll pp‘%) fa,@o = 200 200 6, 000*
Corrosi on Resi stnge % | <000 (ia ood
Corrosi on Speed (i yea$ > | T 02 0 03 08 %.02 30 *
Test was carriedf qut gEt2a8[lery] C (not boili ng) S Test 5
The conditions A #8d. B 8h¥wWnZ3 h TabfFR T wefe eth< | © established in a
glass vessel. The &¢h@ Eins Alavd B350 o c# reé8pond to those in a
bottom of a dist| & PoR ®ower jand ¢ & N N
- 41 - thoge 1n a tgp of the distillation|ftower, respectively. A
titaniumtest piece a@d_%af;ti tani um pal | adi wn ald oyt st pi ece were
each placed in respecid ¥ezgl as§ Messl S«cBUGR that a part thereof
was | ocated above thedg.iqdid | dvel. The 5 spacpe. above the liquid
| evel was pr essur-zed—w+h—Co——Fach of—the—f est pi eces was
mai nt ai ned for 386 hogg’l}n t hd corresggndi ng gl ass vessel.
Table 6 10 Condi tg ohg 2SS 9 e a B
Tenperature ([erf]O8 8 8 = 142 104 Pressure
(atm SErme 2.3 2.1 Hydr ogen | odi de
(W . ppm 406 3 Yatef (W. %
3.3 132 1p & A t|c+cid(wt.go 96. 4
67.6 Met hyl | odigle & EIele 213 B4 2.1
Met hyl acetate (wWt.?9 S el a0l Sla 7.0 Met hanol
(wt. % S8 1,00 0.8 Car bonyl ati on degree
(ol / nol) Q.99 2 8 2~ 0.840 2p Each of the test
pi eces was found |t o heve—good corr+ostpmrestst ance and to shaow
corrosion speed df 0j00 38 ﬁ’?ﬂh‘@urg T Igr [:rést was performed using
bent test sanpl es a0 revg?’gl ﬁh G JOQ( | qar r gsijon resi stance and
corrosion speed 25 of* 0. 00| mlhou re obtajnalle.
CRE™ o o
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Test 6 Simlar tests were also perforned using, as test
sanples, a titaniumtest piece and a titaniumpalladiumtest 30 pi ece
each sandw ched between pol ytetrafl uoroet hyl ene pl ates such as to
forma small gap between them Wth hg condition A the titanium
test piece showed parti al corrosion and a corrosion speed of <0.01
mm year, while the titani um pal | adium al |l oy showed good corrosion
resistance 39t can dedl sa nbrfosi ohabpesd4ofnd. 60 tinatyddve exgamliesel, 2,
condi tion - 42 - B,
the titdg wnd ds, pirecei stoveatgpoglassr bavongr adight awle ratio (n@hdratio
corrosi on speed of 0.00 nmm year. Fromthe results of the
above testd,18)t, ior sodium zbudinatd haat ngi dami molarmatiai {mal ur@ paPF adi um
alloy can” 5 be suitably used as a material for a distillation tower

or 5. 8Dtdwe slewi tebe Wi mhxedewhtbugha g nrespentacke W t #how unpreferable
carbonyl ation reaction liquid, such as a flasher, a condenser and
reboi | erresullfs, On Exenpthe? hand, it can be sadduppanmtBablesdduand 5
catal yst was prepared as follows. A 4-vinylpyridine- d|V|nbeenzene
resin (ctipss-when the wabirngldesr baviag %ows.mbly (abial yobasbd) pmvas
swel | ed wel | wi th methanol and charged in a 250 ml autocl ave,

havi ng aplddinate haténgohighr made raft ito tame weeddi rquhepesanplesa §ﬁ£hr|ng
bl ade, together with 140 g of a solution consisting of 45 %

wei ght off mehemnshowd 7pvebyg rabilghtr esfu lesetd on et i mpidv 8se@sity, geﬂgamgmght
of nmethyl iodide and 0.18 g of rhodi um acet ate. After deaeration
several timepsamdt btS@ngghcneEspielatdgyely.t he 20 aut ocl ave was heat ed
to 190[err]C. Then, carbon nonoxi de was. harged into the

aut ocl ave t hr bugbaanbausardt ifc opr escanpl es 27 and:o%r@n vabié fnttihata t ot al
pressure of 50 kg/cnR resulted (initial carbon nDnOX|de parti al
pressurewhes0beghcofethp) water glass thav Bue nlowteelr 8asitod f é@alﬁtﬂ(ﬁdl ave
was cool ed and 25 purged with nitrogen gas. _The pernatant was,
renoved bpdium alundeeds: &mivdmearivi ghane | T &bl Qep \kﬁsagdﬁ‘@v@ﬂdﬂe%"ﬁ&h

W th met hanol to obtain a rhodi um| oaded reS|n catal The

at oni ¢ abdagptnosombdngdiio rand hegaso bt bmed ogxaprjesr 2dhand & show
supernat ant reveal ed that the catal yst had a Rh content of 30 0.9 %
based onprbéeweMthr@B“ﬂH@.réﬁSﬁQﬁl1%m1Yod|ne content of about 1
equi val ent per. one pyridine ring. a 100 nm aut ocl

equi pped wi t h Baitst iconge nadimeg examples| 33 et0s26, oWhﬂﬁ@ ﬂmﬁSQﬂﬁEQQﬁkﬂe y
Rh-1 oaded catal yst (dry basis), to which a liquid rg¥h§?ter {eed
cont ai ni pge@ared byn@iddng tM%ththl@ﬁlﬂéteraSéﬁﬁé iVl aE% e

was . |
(mol ratio:3.18, No.3 water glass) and sodium aluminate having

low mol ratio (mol ratio: 5.87) with slag, examples 24 to 26
show preferable results except exampl 23. Thus, it is understood
from Tahle 6 that when water glass having high mol ratio and
sodium elhminate having low mol ratio are mixed with slag in
combination, the ohtained,éamples show preferable results in

the case that the rate of the molar_concenfration of Si0z 1in
water glass to the molar concentration of total Na.0 in water
glass and sodium aluminate is 2.5 or less (examples 24, 25,-26),

and show unpreferable results in the case that said rate iIs
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- 43 - ' continuously fed by a punp and a control amount of a gas
feed containing Co and Herr] was continuously fed by a nass flow
controller, thereby to performthe carbonyl ati on of nmet hanol at a
tenperature of 180[err]C and a pregsurge of 40 5 - kg/cn2G The water
partial pressure was 2 atm In the inlet portion of the autoclave,
the nethyl i odide concentration was 17 % by wei ght and the

car bonymatrieotthen 2.5 (dxgmpden®3)Q. 4. In the outlet portion of the

aut ocl ave, the met hyl iodide concentration was 14 % by weight, the
10 car bdsylaatciooe ldesgrogs wiets 0s 8saind f hemwdiabil ec6nddattr athieom Wse T

5.5 % by wei ght. The liquid product discharged fromthe
aut ocl agdass havingadiigh muluceat i ot ond ppdisar e luadositieg hadt g skou hat t he
pressure was reduced to 2.4 atm The pressure-reduced 15 liquid
product meds ratdm, f d tho of fuhistteranedceanpeciedlvosgld, are mli)bﬁ,d o bk
separation at 140[err]C. The liquid phase was recycled by a punp to
t he aut ¢dlagvd,0 wiitiad n Hhgyapr edemt haguid, the obdlréaerdo s2o[Rkeg G h a
cooler to obtain a condensate and a .gas. The condensate was

recover @t efrerabrles arem ki s, Thief 2bhey arprestusé iedduwdithy thd vahove asher,
cooler and reservoir were made of titanium The
above of@tatitddnfas continued for 7,000 hours. The catal yst was
found to show unchanged catal ytic activity throughout . the
continuous oper dtalbke o the reenoarsnding 2dag havdmeosnaeif F¢ agueface
reduci ng val ve, cooler and reservoir was observed and no deposition
of scal @em aHomtss iof awd the flnelﬂhérr@@mdvv&dacﬁ)d'@rwleftg

The recovered condensate was distilled wt batch type gl ass

di still &nami s wwwrtacenees aéeﬁulaosm’efs YoTe UG & LAl el§ ifeel
packi ng was_used, corrosion there ccurred No corrosign was
observecﬁ%rf%\o‘!|?§hl%h§ph&ktngxamples Zﬁataélﬂa'\-’l e ifbequsing finely
Exanpl e 8 35 Car bonyl at.i on of nethanol was carried o si ng
- 44 - sround slash%h@spphwsasvsﬁswsntry Ring. higherrfet HHRE bei bROES drtﬁﬁons
were as fol] ows: React or  160: I nsi de wal | : %

I nsi de v&#)lakhemthindeisi guidttdeeshorit, compared with examples 25

and 27.
(4) Use of cement and dispersant

Bxample 17 of Table 5 and example 26 of Table 6 were used
as the examples. In these examples, a parf of stag was substi-
tuted by cement, and moreover, the dispersant was added there-
into to obtain new examples, The test was carreid out by using

these new examples, The results were shown on Table T.
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I nsi de wall above the liquid | evel Ti-Pd all oy Cat al yst:
Rh-1 oaded VP resin (Rh content: 0.8 w. % Reacti on
conditions: 10 . Tenperature: 180[err]C CO
partial pressure: 20 kg/cn? 1 5 H2 partial pressure: 0.25
kg/cn2 Li ne 211: Conposi tion of pressure reduced
| iquid product: 15 Car bonyl ati on degree: 0.76
Met hyl i odi de: 0 w9 ~ Met hanol :
1.9 w.% e At‘,el._,gaad:c -2 53.4 wt. %
Met hyl acetate: | -= B =W %028 & o | 4 Wat er :
7 w. % S UE"}C@DQQ@IMIC}G: S 25 wt.ppm
Acet al dehyde: = B2 80—w-ppm o Pr opi oni c aci d:
32 wt.ppm S =28% Et’l)éc ig‘did'_g' - k3 trace 25
Et hyl acet at e: 5 S Frjage =~ Butyl iodide:
"not detect ed €888 |~ @ot Qal thyg% not detected
Fl asher 201: intefior wall: Ti-Pd alloy 30 : :
Tenper at ur e: 140[ err EGy ~ Li ne 213: Conposi tion of gas
phase: -2 PcetipGeill = 45.5 wt. %
Met hanol : - &1 wjA3zs~ — — Wat er :
4.1 W . % oa . - 45 -
Met hyl i odi de: - 20.0 m.% Met hyl acet ate:
28.4 W . % Li ne=2943 | —~ | o» Matkhanol feed: 0.2 part by weight
per 100 parts by |5 2 & . & m| <|m| < ijwight of the Iiquid product
f eed Easc tihroygh fhe |l ine 213 First
Distillation Towef 2625 ='s Ifnsi de val | : Ti
Tower top tenperapurg: Ul 1P o ‘Tower bottom
t enper at ur e: 144C @« I o | oFPeSSUe]: 1.8.atm
Li ne 232: 8OH agu¢ous| solluk pasfleed: .
Concentration: 10| wt .[Stagteots—yottit+ot—315 Feed anount:
0.02 part by weight per £00 par{s by
wei ght of the Iiqpid [pro#ucty < < feed through
the line 213 Se&ond” Di s,tl || &Ti orl\ réwer 203: | nsi de
wal | : o~ Lt ai nl egs sfeel] SUB316
Q
=2 2 o s olo o
& g = - o~|w w
3
i
BC
= o olo o
3 S o o|lw v
= o <= [~ TR~ ~ T I - B -
5 = - s : —
‘= ° = ) ]
N
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20 . Tower top tenperature: 113[err]C Tower

bott om t enper at ure: 134[err] C Pressure:

1.6 atm Line 231 (acetic acid product- fraction):

| mpurity contents: 25 1 Vater bel ow 0.1 wt . %
Pr opi oni ¢ aci d: 5 wt.ppm C | odi ne: 6

wt . ppb Per man 40, m nut es

, anat e t| u
Exanplg g It :Stzh:w:honh : T@RM%F%%d%aE%HEIHftﬁiaéaﬁg manner as
escri bed excep e ro e artial pre th f
vas chaAeat t38usRAWAY ﬁemsﬁeaﬁgmm& derf% £, " Ene"v 188 gsi ta, hosiBRE )
thmﬁr?23$gg¢i§$ ?% ﬁgtqu%ql %%QHfttfﬁﬁ becom é g? Et?elﬁ% g%%l Qﬁﬁf als?
e

t f th
2g2pﬁér%ﬁ§hg&ﬁ%n§t 23%2%8 f%féwﬁﬁdé¥ééecfcg r9152f°“%h1%h%nderstﬁﬁﬂ' ne
Experi nent
FwdrogeﬁfparﬁmﬁlfaCts that[ﬂhﬁﬂnﬁkﬁ(&@ﬂ%h{%av}yg a 1ong gequjlon tipe

d did

800 wantSAct@t &:edéml?cy@elrr?gen IOEI’» gaml\ﬁq 0§oeff§0’ﬁsde 3“‘336(51313&3’391@‘”10
Propionic acid (wt. pp 191 %

i odi de @@&tspi9 PrevenﬁrﬁﬂﬁaPrec*BBbat1§“29§ 1ngrf§dents W e%ﬂﬁ@@ $5ﬁ9ﬁe
(Wt .

(Wt . ppghas a ltqr@g;gella'gym: tgmgeo’l‘gus. ihg grout ‘SCr”o?t %F(W ppm

ND* ND* 2 ND* . 15 0

7.1 hQﬁUEBHEOQF()SUSPBTSlQﬁwb%HQI&Flénréégﬂéé the stggngth of) 9&3
0.77 0.93 ND: not, detected
Tabl e 8 cunsolidabgbrgmeht No. increased. 1 2 3 4
Per manganate tine 120 o . o . . . Wt
Qo536 "€ The ef(fCtSdé)flthe bragent gzguting dgauid £or ipigEiffc aoid
(mﬁ ppm . | odi ne (wt. ppb)

into thezgoground4grg5as %OIIOWExaane 10
SXZ% e b b Eﬁi«'@éda?nsﬂggﬁgnh"%‘i‘%" el9y Ewavgs o f hELS; ﬂ?b?%”ed "
?g;;aggnggiLé%gpéggbég eLREte 0t s1ag™an :g%%f% a Pud P8 FEURRVThg! TQuid
mol ratio of 10 or more, respectively, can be gelled with a

- long gellation time, keeping low'viscosity, and thus, they are
very excellent in penetration property as suspension—type
grouts, Also, they show very high strength of consolidation in
spite that they have such a léng gellation time, and thus,
they are expected as a suspension type grout excellent in
endurance, |
2. In a mixture'of slag and sodium aluminate, the water glass
is not necessary to show mol ratio of 2.5 or less, and sodium
aluminate is notznecessary to show mol ratio of 10 or more.
If the rate of molar concentration of Si0. in water glass and

molar concentration of Naz20 in the mixture of water glass and
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wei ght of nethanol, 17 % by wei ght of nethyl iodide, 51 % by wei ght
of acetic acid. After pressurizing the autoclave to 1l atmwth a
hydrogen gas, the m xture in the autogl aye was heated to 180[err]C
with stirring while maintaining the t%ta. 35 pressure within the
aut ocl ave at 40 kg/cnRG by introduction

after 100

the 1o 300 Hy abuplRaEFoRs 2. 5' 8 168 Siflung slbaR BRGPIIERE" (%G
g?ghﬁ_é/fgég& same as af%?g\ggﬁ'}ng%ggﬁedi_ No. 1. Accordg@égﬁlc\fk% this :

%/?grz\,:t d@ffzﬁ‘?gﬁ JIS No,3 Hﬁééﬁd?ﬁ andysodium alur&ﬁié\f%gﬁ?vi'ag -lj;w

1geyvta. p §1¥_ ?ati.o, thgprpg?gt F%m%nlpﬁlel_% SOI_d’ can be ngh?lmncaﬁcgui ocl ave
consi ot ing! Bt EBE°BiRYVFES® o a3, No. 4T R CHHE T ORI clweCR At L
oot c B aeTinsed by siBgEIidd S A0 L F1ER vREn L BAeHE 00 71 1 o
T ool RSP AT WL, SRR 11 0
aut ocl a@ge%gohegi’gg_a?og%g@lgé ?‘Xﬁeﬁe’gﬁﬂ. ﬂ@ef‘“““" %;ifl)él e tﬁ’&:%hai ni ng
|t roduihedn iaTec ok el R C R ME T hpsosthe FOasdeRBRNC e act i on

had the follow.n osi.tion;: ium

ro e A SRR s i ines frob! B

Met h | 0, 7 % Acetd. id:.
55_4a\r,]\f_5% Jhe slag and cemeq\yb&tg,lﬁgcl&ggegre preferahﬁrfa lﬁke?oc)%r-aln.
Wat er :

. . 3.2 . % . . Acet.al dehyde;
1,010 va.hﬁpr‘?]bt“"Ed mixtures svﬁ:gvbp}%iglggpa_lty and hlﬁg g%r_%bqﬁh %,fs
consolidation., Bspecially, this effect is excellent when they

have the specific surface area of 8000cm®/g or more.
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- 48 - Conpar ative Exanple 4 I n an

aut ocl ave having an interior surface of zirconiumwas charged a

m xed m”muﬂnmmnm of 15 %by 5 wei ght of water, 27 %by wei ght
of- rret i ght of methyl iodidé¢ s ..LﬁPf
acetic facid. ‘Rhddi d .acet at s mxed intofthe Tg%gﬁ n an
anount so that . t he resulti ng -ﬁgxture had a rkhadi| ﬁEQnt (ip

terms of I of 500 ppm by weight. After pressuri g the
authF‘évég ﬁtht%r%wh ' i

a hydrogen gas, the mxture in the

B AT A TR0 g e cone
Lg;rgggcggmw ﬁgs}?&;},g%é Wik DEPRYEt naliRE 401 ratis omuseérr?e%' afd

osi t'i on Methyl iodid
11.0 wt. e c -
VBt hyl éi?ételn which th%_%#ﬁ&f%fle bf' water glass Qﬁbﬂs“ﬁo?@r concent

0 Yaging of Situ/potty HERGMERISSng ot hen R0
~49- 9. The grouting liquid as claimed in claim 1, whereln-cement and

Jor dispersant are further added into said grouting liquid.

3. The grouting liquid as claimed in claim 1. wherein said slag
is fine grain having the specific surface area of 8000cm®/g or
more, | _

4. The grouting liquid as claimed in claim 2, wherein said cement
is fine grain having the specific surface area of 8000cm®/g or
more.

5. A suspension-type liquid for injectioq into a ground which
comprises sodium aluminate having mol ratio of 10 or more

and slag, in which the mol ratio of sodium aluminate shows mol

ar concentration of Naa0/molar concentration of AZ 20a.

6. The grouting liquid as claimed in claim" 5, wherein cement
and/or dispersant are further addéd into said grouting liquid.

‘7. The grouting liquid as claimed in claim §, wherein said slag
is fine grain having the specific surface area of 8000cm’/g or
more,

8.. The grouting liquid as claimed in claim 6, wherein said cement
is fine grain having the specific surface area of 8000cm®/g or
more. .

9. A suspension-type liquid for injection into a ground which

et
el
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VHAT LS.CLALNEE%+€?"‘”“ 1. A process for the prdduction of a
car bonyl conprising the steps of; (a)

reacti e conpound with a 5 . Iod din a
react om“mc\mimggnce of a ~ carbonyl ati o%;cat &%@‘gjﬁ?@ﬁ ?’fﬁﬁf’lg a
nobl e netal conpl ex suppor ed)on a porousl—e+os A d

vinyl pyridine resin to obtain a | iquid product containing the
carbonyl compeisés water glaws, 18odium aluminate amd silaehaigi n§isai dhe

| i quid product from said reactor and separating said carbonyl
conpound krdmesaifd molar condesthatged loifq@iid priaviythe imahef| aéners/etmct/adr a
distillation t ower, wherein step (a)

per f or med patl aa tﬁmmmex@ﬁ 85 Na20 140th%0[wartdiC, g basar bad mdaxnuxje
partial pressure of 7-30 kg/cnR and a hydrogen partial pressure of
0.1-5 ko/ qtimindte is 2.5 oraiessl ning the water content and the
carbonyl ati on degree . of the reaction solution within the reactor

at 0.5-10 (° Ghe groutmsvelth11dndswctlhurmdd1emambemfgo gherein cement
respectively, and 20 wherein the water content and the

car bonyl atdrﬁn’or dispefiegnceask fairdhdrsdtdebdidtousdidr groart iavge 1iquid.
mai nt ai ned at not greater than 10 @6by wei ght and not greater than

0.9, 11. Tﬁp@ﬁéuvehg 1iqd%d as claime® jnAcbidmeds ahededimeshid slag
claim1l, erein said car bonyl at abl e conpound is selected from

nethanol apgl fine gra¢h"BARYhgether i ¢ 9@bf gceeuziea ofr 1830 Low? Agidor
wher ei n step (a) is performed in the presence of an alkyl iodide,

SO mdf@t acetic acid is produced as said carbonyl conpound. 30

3. A process as clainmed in claim1l, wherein said car bon nonoxi de

feed CO”tPQ”STPE53?0%@@“3V9hﬁﬁqdﬁaéwﬁwpﬂﬁéd in claim 10, whekeim pibdess
for the production of a carbonyl 35 conpound, conprising the steps.of:

- 50 cement is fine grdn MRAFIA 0t Fe CapReNYiat Abird aymored with 2
carbon nonoxt de feed in a reactor in the presence of a

carbonylataggogﬁtghygy mdgleudi ng a nobl e netal conpl ex supported on
a porous, cross-linked vinyl'pyridine resinto 5 obtain a lLiquid
product contai ning the carbonyl conpound; and

(b) discharging said liquid product fromsaid . reactor and

i ntroduci ng sai d discharged liquid product into a first or a series
of first to n-th distillation towers 10 successively, where n is at

| east two, thereby to separate sai d carbonyl conpound from said

| i quid product, wherein step (a) is perforned at a

t enperature of 140-250[ err] C, a carbon nonoxi de partial pressure of
7-30 kg/cn® and a hydrogen partial pressure of 0.1-5 kg/cnferr]
while 15 mai nt ai ni ng the water content and the carbonyl ati on degree

Y

it
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of the reaction solution within said reactor at 0.5-10 .% by “wei ght

and. wi thin the range of 0.5-0.9, respectlvely : wherein
the water content and’the carbonylgt 9n o degree of said discharged
liquid product are maintained at 2

not greater than T ,
andnot greater tham@ROUPING LIQUID FORCINEEdTIvR! MToARGROUND 5" SAZET HAS BEEN
wherein the water content of the Tractron : <ontai nj_ng saﬁ@Lé@EDJonyl

conpound obt ai ned in sald'hE§§TRACT 1} ﬁﬂgtn[ggLQgﬂRmpmer i s adjusted at

3,000 ppm by wei ght or 25 "ess. 5.. A process as
clainmed in clagmsfspeRdroai-type groutingi Mguiar fow fiagedfiemi thteagt gFoks
formed of titaniumor a titani um pall adiumalloy. 30

6. A proggdswisctl ahowe ibigH aemaﬂn§me6el BohBelidation iiv egpDtesthbécet
of said first distillation tower is forned of titaniumor a

titani um ghbkadilgwm alilsesity3and long gellation time, and moreover, which
51 7 A process as clained in claim4, wherein said

Ilqw d pr gduekcied lienttr daudarhd rﬁmr@tib@SBerehgtﬁe@&rams?@liidatwn l'iquid
product into a gas phase and a liquid phase, wherein 5 sai d gas phase

is fed to sai dThieget a@v&etﬂﬁdg?és Oﬂréoa\@bompllshed by prowﬁrduﬂ’gpﬁogﬁéﬁt@ﬁg
clained in claim7, wherein t interior surface of said Tl asher

and/ or di gtjighljdt ife t:QwEHctmn 1ntb5afQfﬂﬁﬁldohhtﬂctharddﬁmofsés water glass
titani um palladi umall oy. A process for the production

of a carb@ryling mol rd%NBN%WKH soepruesagahhesq%%deﬁ sodium aluminate
(a) reacting a carbonyl atabl e conmpound wi th carbon nonoxi de in a

reactor imayiegPm@Iened i &f CRYbePYhatkoAnliSslag, Co’:ttaﬁdlséoveel ugakera
nobl e metal conplex supported on a por ous, cross- | i nked

Vlny|pyr'%H%%sre%dﬁﬂdm‘Hﬁ@ﬁﬂn@%é'gHﬂdslag or AfOEde$€0F #l NtBAeht€and/
_.car bonyl conpound and (b) separati ng sai d carbonyl .

compound fyrois¥etsant in Aamytdoﬁreauefacmﬂ of féaaisd“%li‘f‘ﬁ'féé

distillation tower, 20 wherein step (a) is performed while
mai nt ai ni ng the water content of said liquid product at not greater
-t han 10 % by wei ght, and wherein the interior
surface of said flasher and/or distillation tower is forned of
titaniumor a 25 titani um pal |l adi um all oy. 10. A
process as clained in claim9, wherein said

—_—
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carbonylatable
et her. and ﬂm
per f or med

is produced as sai d carbonyl
t he carbonyl ati on degree of 35
0.5-0.9.

wi th a conbi npti on REPLAGED f
wherein said distritatiomt
condenser, and wherein the
reboil er and sai d condenser
al | oy. 1.
interior

surfac
titani um paSF:f%‘dg

12. A procespHS SH%ETrrHQSiB’EEﬂl ’ai m 9, -wherein step (b)

oLp§a

man

co sel ect ed from net hanol
uw il is rhodium and wherein 30
of an al kyl i odi

conmpound. . 11.
claimed in claim9, wherein step (a) '

Ia her andeSiss
is 5 .

of a
susnenSlseeprueesgragt&Panﬁré
me%i%&% bt '@.}&J

Pesnig-V o
di met hyl
step (a) is

that acetic acid

A process as

i's perforned while maintaining

sai 14 i quid product within the range of

-52 -

and

i odi de, so

is performed
distillation tower,

equi pped with a reboiler and a
surface of each of said

i taniunt.pal |l adi um

% MY iHYhe 10
{ﬂté‘nfna'in tzio of 2.5 or

A process for the production

intéerior

of a carbonybss and flqrarpgﬂaﬂn 80HERI itRivigid hehet epecaticlBurface area(a)

reacting a carbonyl atabl e conpound w t:h carbon

nonoxi de in a

reacti on zoof |8|6010I¢61 pgesx;ncfeom:athe mol gathonydfat VeheEatodfst PALREdi ng

a nobl e netal n$
vi nyl pyri di ?@?%%

o as the

SDRSLAES [ferfd

sl O3 ol RS peLar

car bonyl coggﬂyggtfgglgg of Nagogas product containing unreacted carbon
nonoxi de; (b) discharging said liquid product from said
reaction zone and introducing sane into a pressure reducing device

to reduce the pressure of said di char d I| i d product

obtain a preéssur EbeeIFOMFING Ut HIPpFAdaE: © 512"‘31 et ﬁrtﬁrlgrkflﬁg
said gas pr t S a ZOe; d t hé@_.) %i ng
sai d pressu‘r?gﬂge(?trr g@l%ﬂ?%ﬁp%%g98r dlﬁﬁper ! ss%%d gcaeé“eﬁr oduct ?%form
a mxture; gpdcific surface afep s€panadicmj/gadcd mardéonyl compound from '
said 30 m xture in a separation zone. 15. A process as
clainmed in claim 14, wherein step (d) is performed in said

separation zone hy Latel - i d, pLessur e- _
P prodact afioteRRiabt Mauid accdtidiiid W2k & PEESS) EnEﬁﬁﬁﬁ?x%

sodium aluminate.

4. A grouting liquid according to claim 1, including
cement and/or dispersant.
5. A grouting liquid according to any preceding claim,

wherein the slag has a specific surface area of 8000cm®/g or

more.
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-53- . P 16. A process as clained in claim15, wherein said gas
product is heated bef ore bei ng introducedSinto said separati on
zone. 5 17. A process as clainmed in claim15, wherein

sai d separatlon zone is a distillation tower and wherein sai d gas

product is fed to arowtmvem.ofuisaick GisdorhbRtigd a crounp ¢ PPy
18. A process as clainmed in clarm I5 —Wherérn saird o tHé%fﬁmﬁz
conprises a gas-|iqui d sepa@STRATT BF THR DISELBSURBat iloatadk

wherein said pressure-reducedtrqura ¢ product and said gas prOoUC'
is fed to sai dyggasbediod-type grAPPRi@t]l NQuz@nNPotoingRtdlen Siad th Nd Xg Hg€
into a gas phase contai ning said carbonyl conpound and a |iquid

phase, sajfd which s%ﬁspm?ql het e 4 (el 280n 6 PSR nodsT g8l that it
separator and introduced into said distillation tower to recover .

said sh0w§a'lbﬁnw|1s‘é@%ﬁcttynchmﬂolong gellatiod9t imA, Pra Sifo B0 €& B el &
claim 14, wherein steps (d) and (e) conprise mxing said

pressure-jgdeged]lieddi dn locﬁ dPF Peled StfBngehdogas omrsedlicdat Podorm a
m xture, feeding said mxture to said separation zone, and

separating sai ¢hd3e advdﬁﬁi%%b”aﬁ@”ﬁ@é@ﬁplﬁ@ﬁhﬂab? B DOV éagﬁout1ng
separatl on zone. . A process as cCi al med in claim1l

wherein saijdyid for myetdtrxeon81:bff@t@dg?@ﬁﬁﬂewhnt:hoqwdxolrgwt@a@@tdglass
Separation A process as clained in claim

19, wherehRying mol wﬁ&%r?“&o@rz?é@s' ﬁnﬂ dilalgl | loat ioyd { @ved | addnate
wher ei n said gas product is fed to a bottom of said distillation

tower. 35haying mol ratio of 10 oPZmoré& RRACH8IEgaS of,d®soy&r C! R,
mhereln sai d separation zone conprises a gas-|1quid separator and

a _ gl@%%t'@dﬂﬂmﬁ'éPMEfna@@daHBEE?hE S%kdlﬁ‘h@%é%é§r§6dcéﬁeﬁ@'ﬁnd/

gas-liquid separating zone to separate sard m xture int -gas
phase conigdl Rlidgerdlah €arPoryd i €08ROYRIeRE 3t kqid? ni xturesphase sai d
gas phase belﬁg$ %hamn fronlsaag gas- ? 5 1separa’tor and
introduced into said distillation tower to recover said carbonyl
conpound.
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10 - 23. A process as clalned in'claim14,- mhereln sald- ??r“b;ﬂw’

'carbonylatable conpound is selected from nmethanol and _ dlne
ether and sai enoble netal is rhodium. wherein step - (a) is
per for med-inthe presence of an al kyl - i;gdi de, so that "~ acetic acid
i s produced as sai d car bonyl conpound, and 15 . wherein said w thdrawn

gas producﬂmﬂmmnm,mllh nmet hanol before mxing with said
pressure-r duct . ' 24. A process for the
production of a dar onyl * conpound, conprising the steps of: 20

(a) reacting a carbonyl atabl e conpound*w th carbon nonoxi de in the
presence of a carbonylation catalyst CLAIMS jncluding a noble netal
conpl ex supported on a porous, :cross-linked vinylpyridine resin to
obtain a |iquid product cont ai ni ng the carbonyl conpound; and 25
(b) separating sgi Qusﬁéﬁeﬂah eppROERdut LAE zatﬂld for irjdBtibhrOskSta
step (a) being perforfed while naintainingt concentration of

pyri di ne cogpoumdsand sam@rhsqmgjwauanuglass in awmbhi rathie rehge. Hfor
0. 5-200 pp % ngr in terng of _30 . el enental nitrogen.
25. A proceS3%ad HIR] FREPasiRds PR Hhe afRecific S%Eﬁ%ﬁﬁw@ﬁféble

conpound i sq §e|%%%§ﬂ3290and mﬂ@QO!Eﬁ ‘mol ratlg'QEihMQtSEh F%%% ﬁéiﬂﬁe

noble nmetal 1s rho erein tep (a) 1s perf

presence ofeapratkgd i s dethe0 molar concentration of SiO,/molar

- 55- that acetic acid is produced as said carbonyl conpound.

26. A procES8CEBLERRLABACFNNEERI m 24, wherein said car bonyl at abl e
compound is nethyl acetate and said noble 5 nmetal is rhodium and
wherein step (a) is perforned in the presence of an al kyl i odide,

ig t hat acl:etzlc athgdigrdiding liquidpeeducedmsd sdhdcgankony) <aBRadfdg
: fine grain cement and/or dispersant, said cement having a

specific surface area of 8000cm’/g or more.

3. A grouting liquid according to claim 1 or 2, including

. sodium aluminate.

4. A grouting liquid according to claim 1, including

cement and/or dispersant.

N\ 5. A grouting liquid according to any preceding claim,
wherein the slag has a specific surface area of 8000cnﬁ/g=or

more.
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20

GROUTING LIOUTD FOR INJECTION INTO A GROUND

ABSTRACT OF THE DISCLOSURE

A suspesion-type groutin; liquid for injection into a gro-
und which shows high strengtﬁ;of consolidation in spite that it
shows low viscosity and long gellation time, and moreover, which
is excellent in long duration strength of consolidation.

These advantages are accomplished by providing a grouting
liquid for injection into a ground which comprises water glass
having mol ratio of 2.5 or less and slag, or sodium aluminate
having mol ratio of 10 or moré and slag, or,moreover, water
glass, sodium aluminate and slag, or if necessary, cement and/

or dispersant in addition to each of said mixtures,

3
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