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Primary isocyanates are produced by reacting the corresponding primary amine(s) with phosgene at a
temperature above the boiling temperature of the amine(s) in a tube reactor with a reaction space. In this
tube reactor, at least one educt stream P containing phosgene and at least one educt stream A containing the

amine(s) are fed to the reaction space via a nozzle arrangement. The nozzle arrangement includes a number

of nzl nozzles aligned parallel to the axis of rotation of the tube reactor and a free space surrounding the
nozzles. One of the educt streams A or P is fed to the reaction space via the nozzles and the other educt
stream is fed to the reaction space via the free space surrounding the nozzles. The reaction space contains

at least one moving mixing device.
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Primary isocyanates are produced by reacting the
corresponding primary amine(s) with phosgene at a temperature
above the boiling temperature of the amine(s) in a tube reactor
with a reaction space. In this tube reactor, at least one educt

stream P containing phosgene and at least one educt stream A
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containing the amine(s) are fed to the reaction space via a nozzle

arrangement. The nozzle arrangement includes a number of n >

-1 nozzles aligned péfél'lel to the axis of rotation of the tube

““* reacfor and a free space surrounding the nozzles. One of the

educt streams A or P is fed to the reaction space via the nozzles
and the other educt stream is fed to the reaction space via the
free space surrounding the nozzles. The reaction space

contains at least one moving mixing device.
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ZHEMWBEB(BloFIE REEXEZFTRA fAlos &
AIB KRN EAAABAB A WARBEERA -
AL 46 RO R 9 IRAE T R R S Ao ey AL B T
AT - BAEAI AR &% E L BB A HE B (falling film
evaporator) b %@ B & a5 FTIIAD 2w i
(work content) » £ B A THEZHAABERER ]
FEEXEHABRIEHRER G ARENZ LKL L
ERERAY—BRENTRERIXNFEHER KA

bk % B3V E &k (work content) f£ E b

— AR R RE RN AES EHEE - ok
EP-A-1754 698 ¥ 4§~ T1& A 4 @ &9 #h X 48 35 & 4T B 09
# 1t o EP-A-1 754 689 #§ % [0007]-[0008] £& #o %
[0017]-[0039]& F 4~ Y X H RS A NKRERHG F ik o
REEMAESAE RAILOBERBRER) 21
T RENBRBEANRTE LA S RAAICZIRGR
oL AR > AEHBETAREN > AANO0S &
% REGRZRAN 0.05 EE2%H AR Y
BRABABAGFGLE AN THELAAXAHLAFELE - &iE
A MEREHERSRACZIEARE -
REBRHBEOGARALPEARENRI ;L BB KR
T  RBERAICHARBDEAREERD R T - 55 14E 49
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XEMmEAACTAR S H L P AR BHRZ H XM
MNRE TS RAR/RFLEAACKBE R & L iE
BlRBAEBESOER -l SBRB 58 B R
R, “Droplet Separation” A. Biirkholz, VCH
Verlagsgesellschaft, Weinheim - New York - Basel -
Cambridge, 1989 - £ R A& BB F M EH H @ L ey K& — 8
BHRXE CELBRBARAEZRALEBENAMEREIKR AR
ey 2 0.01-60 > &84 0.01-30 £ > Z&iEH
& 0.01-15 ey FHF Gr R m AR E B E AN RE
BEE X B ARG LE G — &R HER D M
RRBE AR e T A AT @2 REBELHPEH M
ERBA - BHAEEARBREZXAN  HBREELFSR
B REBENR  BEE T REZSHFAFTRE -

AEARBRAOGFTEP ERABHENERBITHARR
RERAA B FEAHAREKREANGEAL S
1.1: 1 2 20 © 1 &4 H12 @ 1251
BT L R AR E 200-600C 0 4EE ML L A 5 40 N,
He 2 Ar Z #2695t R 88 =5 M 15 M08 B (] 2o 55 18 >
Raood#ZrenmFRAEL  flo R RXREFH R XK)
BARHBAON X ARBEER -

ERBERAGTEFY o EAMEZBIL R GREY
BB HEREIANEARBEBEAORBEZR E&8EHE
EARHACBRBEN METERRE KRG BREHZHE
BANBRBRANEENBBALT
acid chloride) B E M B E » AR E RELE -

RBAERAGKBGME - LLEBE REZTHAR
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BEHBAT S KEREZLAHERAL -AHEHAHRY
REESEITHEERFE URMEBORBEERESN A

B&ﬁafﬁit’ PRELBEHENERBELAA T
12 G854 0.05-15 %

WRHNBEZLZALAEREHREFGEHN (RE
FRABE REBE - BRAAR - -REMEBL - HE
RA -~ RIER AR FE) HAR S QLB IR 20% 0 8248
AN 10% 0 RISTRA R B T RERIE E ) > 5]
o R & Bk B& &5 (isocyanurates) fv s — = BE
(carbodiimides) o

B REZMHPEEREHNRLAFCERTHS
| A R B R JE (] 4o T pp R FOMR BR B85 R = 32 AR ) 49 Ju B
A@ RERAETEFRABRIRAHWABA A AT
EAEZRABHFEETREMBRGHFEAT > AR
BREDBAEGRAEEFXEHRE - £ T > A
HREEAPREZTHEARABEEIEIREDY
HRABE AR EAHTENGRRAERSCEAIR
BENNIFGorR]sE T 6 -

ERABERAFT ENBETR I T AAHRER L
FrERGREEKSTOHDHERE>S] ERE/E, &
FE A 2-50 MR/ NG kARG R A 2-12 B/ EF -
TREHMERAEARANTFR B -AAXT  HHE
EATHENFTAAMAYH BB ENRAEARBES T

A RALR B 2 45 0 Btk o R4 AT

S
A= fﬁ i ,,\‘ xh Y ’.!\ A " 8 45 - . ’
LA BREBETHELIE Ve EREE - LAFALEL
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S ARERBEBRAY B TUREBUAT FXEFT > #
oo ARAMEBEMREEMZAAFERER THERK
BREMeG RSO ETREELA R BRXAELABARILE
2 €48 3k B 69 0k (EP-A-0 749 958) -

B BAEML  EdUATEHREBEBTAR
?$%%ﬁ%?ﬁﬁ%&ﬁ§miﬁéwﬂﬁ@’@%
ERNEAN—HBRXFZECENRMACBARY) RFKA
AAREHMRMBENHERBREGRE T IE - o EP-A-1
403 248 Fritl c RMBF X TR EREA AR TYHFELT
BATRER AW RR AL -

EARBEAHEFEATES X T > ko EP-A-1403 248
i AR E Y —BE(AHEB)ESIELAEEZF -
EAZAFNEAETERTIAFHRERARBRE Z B4
e BRAHNEABAMEKELSLT —RLENS > i
EP-A-1935875 YN & Fo ke {rw -

BT UARKBRERZSG —ERSMEASEHR— 8 R

L EBAPE R ERE S (£ EP-A-1935875 ¥§55) M
ABEBPREZHAIIEERB LM EERASLS 21
BEHREBEAFOUERAMBRZIE—EBAHEHRE
REHELL -

FEREEOAFBROEN TEEEZ) —EL
évl’l:ia‘um)'E FFZBEEANBERABRENARATE

MaRaE - BREGPESHG L AFRA NI/
ita%m¢zﬁ%% EBRERRNEE AR R
RAREWERDZER mBEALRA > RILaFE
ELAFARBEROEHRABRRABRE R BEBZ SR

FEy

e
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REBALE  MBRAKASBRRER - ¥ £ 80-200C -~
8 1E &9 & 80- 180Céﬁzﬁ-@?’](fﬁdﬁﬂﬁﬁiﬁﬂ/ﬁi:—i%)’ R

FEHAEACEIELENERERSE R FXERARERGR

%wﬁ;ii%%a%ﬁ%‘—%%mﬁ%&@%%%
EEMSBEARE ANABTRE RBRAERT
BMBEFN NABRNARTEAEFoBETUR
BT LBAPEER T AR BB K KK AR
MERBEBEIEESE FR#& . TURE HHHETREB
%*W&ﬁ*ﬁ‘&&%a%&% RF a8 FE R
Rt EERARBEROERABYEESE -
BBRBERBABRIME TAERELERBRE
ZRMABRALBERROAERERS Y B4 K
X F Ak - BEHORAERAZAUR IR EHRL
BRABRALIEERBOX N FLERABE BESHR 5 it
RAEZAREDEHNELRRZIBHREH A 200-3,000
ZEL MMAEAALBRRBABRRIAOEBHRES B
150-2,500 2 & - {2 > A THAERED ek T @R
HRRFELE HAEREYENETE  BBREZE
B~ B AR BABRIZOBRERENRRIFTED
S50 2B 2EEH -
BHAARXBALAREROABALAYBREAORAT
BABRFAFTRALCEOABRRBFAABR RGO E
REE BRAEHORZELUNBALSNMBERIFABRKHT T A
FRAFTABREENEMCOFIABLRBELR - TUH
BT HZAE BRZ B 84 F(cold trap) s 42 Bt 75 3] (48]
WHAKX AR RK  RFEAFTHR LIS BRM ALK
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RoEBARTUBEYNARCAARBTUARCKESA
RERARERTFAEZIRAANEMIXBREE - BE
HARARARBERZEZFRN N AKRELLARE E R
HARERESHTRELTARBREGHAORLSR
REBEORBEDABHRE S BRIBABEY
BRRFRAMEITRE > WGty B fBL8Es -
RETUATERGRRAAEAHEBET RS X -
-
Wb 1 RABESHARGHEKX
FEFRIBEEMFT > ZRKRSS K/ REKANE 54
EXRGERB SERIPBEAELRL 40 BRGEHE  FH
ETPHERAMARAIOR/F - TR E & RMKEH S
BEANBRFAGFZEE BRATABSHRGHEEKA BB
EAHBARARTANEFERER KA RIER = H il
AEFEEOTHRTITERAMER S M AL B 167 £
koo #intg o BAERNEEHANAXEKRA A 10.1°
(w%x%&%ﬁﬁﬁﬂwm%%ﬁ%%%%mW%%
FERABENEZ BERIBEAHNFAGH(EEE A E
éﬁi%ﬁﬁﬁfaﬁéﬁﬁé) » A E A R s E TR
IR S

oG 2 ARFIHARGHN

EBBEHEHT  RSSK/PDHRE R B )
RS 1 FPHERGMNE S4ZRBE - £AEET &
LA RBLEARBE AHZRAG I AN —RE L

BB BERREE S 50%%1%’?:-_1:7;%‘ 6 18 %
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BEEZH AS°HRER - £EBRBETH  mllBT 24
A& 40 ’%*Q’J"é"’% ’“"E%%Ttﬂédﬂ%]‘mﬁkﬂﬁéﬁlﬂ

L HBANBHGFERN - ety EoEE 0 F 3%

ZEROME - AUMERERH R SBHZELA
NEFTRETE RO RBERAS T OHETIHER
BHAEBRAH A0 Kk - HbAGE BN T BHASHS
MM LB RERY EPEDUAEMEERERY
BREEFETHORHE - BB EERHEE U
10 K /%D 8 &) 38 B¢ " B HE B 69 2 R 45 4 5% 3 34 &) 4
MEGREFE ARNZEBARAOIERA  BBEH

BAEERGERTHORA T OAEZERER B R4 R
ERMOAEEEOTH T EXSOMBEREHAAR
Z 253 B c Bk BAAENBEHAGERERA
A 169° (MBAKE) BEXBEHIMAG(CEEABNHE
HBEMMAERL) BF5Hp] | MLEHAHEE KW %
%m%ﬁ%%ﬁ%mﬁkﬁ%%ﬁ%ﬂﬁaﬁﬁma

B HERBEMNBEERNGALBEARE T NG
%T’ﬁ%uTéﬁT#w@ BEREALE

T 2RABEEE tan(0.5 - T3] 1 3E5% A)
EHH 1 RABEEE tan(0.5 - B i) 2 %%5&@)

LARBHEEL EHRF2HILLBEEER LT
1 RARERENHO60% BF TR BZBEHRZEAF B R

SRBREYEE 40%8 4 R -
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T4 3 TDA kAl GREAEN):
BAEAIR B A &9 1.9 #a/ ke 2,4-Fu 2,6-
¥R BR(80:20)0 A RBEBH %xz)\z,zﬁﬁfméﬁ/iﬁ&
TR OEAAAAEHCIEAR B MR P RBAEE S
@%éé%@%Aﬁ&%ﬁ@oﬁm%mAﬁaPéé
BB EFZN300C - A EE T REZHER
BHERZ ZESEE S - REREMBE TR EH L &
ShE BRI IkEES R g MR T
RESE BHRBOEBER HO9-HAEARALE -
REBEM T )R BAGHRMA TR - FBHFM IR
108 REZEOBEH A 430C - FZABRLEMAE
HABRMBE  KMmAHPAY 165CH AERE - #4532
gy A i Nk E,J'_)%‘-(sequence) » 4334 TDI - £ 2

B EKETEY AR _RRXEKERARHOABRSE
4 BRI EW HClﬁ%kE%iﬁﬂ%%ﬁﬂ%;ﬁ%*ﬁ
B AREXARNLS RS ERE -

TDA xﬁﬂ’”%iszﬁ%a BREBKABBOZRES
MeyBES 10 20 RERAMBHPEOTOAERK
§;] o

£ 200 B HZ BE2A 11 28 > Bb
ERARABIERMNERESHREREERBAARIE -
L8 TAAERBITE -

BALARNXFTATHRAZB Y HAFAHBITTH
Mok  ERER BLFeMEEERLALBY
EXRpEATAGOEN PR R GE LT TR B4R
PEAABEOBFTHEGLEZIL A EAE ST HE
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1.

—HUBORERBREG Y L CHEEARBELRA

FEARBEBZFASGHAAMAMBEOFBREEFR

B AEEARBBZEEREZM £ ¢ ¢

a) WEV-—SARORLEHHAR P ED -5
B LA A BB EERBTEARET
Ml EEREAETITREARE S R
M —EREBEEEAREFEEHAEY
Al EH Ffo

b) #—BEREMWHA A X P BB —ERSEE
BHEARBEZR ¥7A —BARE W IRES—
BREZEEEARN B TRMEARREE
fa » Fo

c) UREZMOFEEV—EHRLSKE -

WY FENNGECEE 1B TR HyPZz)—EY

REEERBEHS

B

R HEARAE LA TE AP RED — RS
REFAK RS AR E 2B E 8 A
# -

R FEANEEBE 1BEAF L R FPZED—RS
BEERASNEES -

WO FEHN BB E 1B A EFZE ) —R_RE
BEEOGEV-—REDYARARPHREFRES-
WweFEFERAE 1B FTE AP ZELS—RS
EER GBI A - WESHEHRE -
WwHHEHNEEAE 1B T2 £ PRI — &
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BHREMHAR A BB —BRRSFZEEEFEARE
TR SEV S ARARE MY A P AR — AKX
ZEEERBMEBEBTHEAREER °

8. w¥HEMEEBAL 11BN A HAFBRALANR
JE# B R JEBRE BT

9. WwHFEMNEBEF 1 BN FT A HFYREZHMAE
BLRBHB AL RELEFAEAH I AL
BE - RIFEEEf/ B ANHREE MR -

10 w9 FEHNEBRL | BOF LA EFREEZHMAT
ArnBuB BRAEAEGEBRORAEARG G L
BE > RFEZ /RO ERK

n.@$%$ﬂﬁ@%l@%ﬁ%’ﬁ¢ﬁ%a;%~

o B MR~ 2,4-F0/% 2,6-F X —Bp - B F A& =

XA - ZoBRIAFCHHRESMELIGE -
12, ¥ FEANEER 1 BT E HAFTZIRESZAY
MiBBE > B/
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