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2] CHMI YARE Alzshs 378 s $13ll4], CHMAIEZHE CHMIE E/dstar gAIst

374 Anke] tist A AFE ST CHMI 373l A= n-3e 3 OIUIEE} Hhgo]
ltﬁ} SR CHMIS B d3hgo] w5 OMEP CHMI®] A&Felx

n-FECZ 23] MFsHE 11.7%2] FA Fado] HAYSEA T, 99.7%2] 1%5 CHMI—E— Cé—% 31 :

CHMI %’JXH Az = 3 mm WS w5 E3lo] 1.5~2.0kg/em??] YH O 2 CHMI 598 EZAI7|A 7%
VA0 CHMI A Az 4= Usict.

Abstract — For the purpose of development of an effective process for purified CHMI particles, a series of experi-
mental researches on the synthesis of CHMI from CHMAIE, purification and precipitation of CHMI were preformed. It
is turned out that n-heptane reflux imidation is more beneficial than toluene put-out imidation not only to the synthesis
but to the precipitation of CHMI. By washing the synthetic CHMI with cold n-heptane twice, purified CHMI with 99.7%
purity could be obtained at the cost of 11.7% weight loss. And CMHI particles were effectively prepared by spouting
molten CHMI through the spiral nozzle with 3 mm diameter under the pressure of 1.5~2.0 kg/cm?.
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CHMIE Alo] A& o}l (cyclohexyl-amine) 2} <= L
(maleic anhydride) > Z5-E 19HAIZ &Y== 7HAsE 755 0]
of A zal YA, ©] F7FolM= CHMIS] 780] 70%E dA]
The &8 7HKa QT 13]. ol gh e &2 wAIES H@
317] LIl #lRkEl F7g0] S| NAte| A= 8 e obiIAkN-
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2-1. CHMI &4

CHMAIE®] oJH| =8} W35 53k CHMIS] 348 &7l A
48 put-out 7] =3} H-§-(put-out imidation)?} n-ZEHS ARSI
35 o] =3} HhE-(reflux imidation)s F-3F0 2H2} X18)3}3ict.

¢l put-out ©|W| =3} ¥EG-ol|A = CHMAIE 777g7 &<l
(OCI 234} B4 99.0%min) 1440 g, FEFAA| 45453
(JUNSEI 5% 99.0%min.) 0.4g} ZAFoFAJUNSEL 55 99.0%
min.) 0.2 g& WA ¥hg710] F4I9k 5, 1440 g0 EF<1E 27}t
A 2AIRE B olu| =3 Whg-E REAFICE, o]l Whe ks B
Ao FE=H9) 109 °C Bk o7 38 110 °C2 DA 4181
om, put-outs F3l FEE L SEE EFFele] S dAsHAl &
Ak AR EF4- o 378?01 A3 39 A st Sl
7} n-3ERR] & 7Absto] B 3] AASIIT

n-3gk 35 o]u] =3} NESol A= CHMAIE 777 goll 1440 g°] n-
AEHOCI F2) 3|AF Al2FE 99.0%min), SEEAIA 4-HEA]H=
0.4 g7t Z2tokA 0.2 g& ZF8to] 2A13F BRF o Es) WhE-& 7
AT o] n-FES FFAI7IHA] RES-22E 110 °CE DA
Al AT n-gek o 38 A3} 372 Sl AR
7] el B4 AlASHA] sk
oln| =3} REgo] FREW, TEHAAANRI 4-HEA| A=} ko)
o] #Us 2Hge = JLF 1A B9 A ES SR
ol put-out ©|1 =3} WH-g-(a)} n-F&t o]u] =3} HES-(b)el] AR
Fodx)9) PGS Fig. 19 eI
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2-2. CHMIQ| HH|

£l put-out o =3} BES-0 7 sHAJE CHMIC 1000 g2 &
TS Hske) A7) a1, 80 °CollA mHIEPEA 3057 4|23 5
E 55 AAShs AlA57S 23] W Alagsielct. Eo] Al ol
50 g2] OCI 2] 3|4} A19kE- 99.0%min2] T3 hFEH (Na,SO, S
A7k, 50~60 °Coll 3053t wHFSPAA -8 A AL &=
o] 48] AAE CHMI 59 BMRFEFS 1000 g0 7=
H7kste] 60~70 °CollA] X1 E-BE G215 Ag-ste] of 3} AlHsh=
Hoz AAsSL HFEH oz CHMIY S8 WA|5H7] $lsiA
0.4 g2 4MEAIHE 02 g2 FAatoldS Azl F718kaL, 100 °C ©]
ake] L9 7 torre] FF Aol EFQlS Sk AxA|ZITE

E5qllo] AARE 2§ e CHMIZ 90 °C71A] WZAIZl &
500 g°] n-FERS A7t

n-3Ek g5 o =3} wks o7 Y CHMIY AR B

Stirrer

Thermometer

Receive flask Jack

(a) toluene put-out imidation

Stirrer
Cooling Water l
In, Out

Thermometer

Dean stark trap——»

Jack

(b) n-heptane reflux imidation

Fig. 1. Schematic diagrams of experimental apparatus.

put-out ©J7| =3} W1-E-0 % SAE CHMIS -5 Uk X AT,
FrER AA Al E7A O oS ARSI o 7]el ARS-
¥ -3k A3t 37 0] Sull= ARG witell AlAEHA] sk

2-3. CHMI?| &H Y elxiE}

n-Zekol] €81 CHMI €48 —10~15 °C7H<] WZAIA 20 rppm
© 2 wRksFAA CHMIS] S AAAIZATH A E CHMI S
—15°Ce] A7 n-Fer 100 g & 23]0]] A A|F, st & =
FAZINZ o]g3te] 50 °CellX] sA17F AZRAZAL

AAE CHMIS] =5+ Agilent AF2] 714 A2 vFE 121 (gas
chromatography)s ©|-83}%] HP-1 &= HP-5 ZHH2 ©] €310 FID
HE7VE o1, 50 °CellA 250 °C71A] 10 °C/ming] 452 5-2-5PHA
ZI|AIZY 383} HEA)E 2058 A sle] E81%IT)

CHMI FAES ¥-37]0f ¥, HA] 90 °CE 7[435l FolRl=
n-FIekS 93] Sk A ABISILE o1 F vk S 95 °C7HA] At
SA712L A 78] 8841711, RESY] skl AR vl =
k] wEE B3l EEAIA CHMI RS AZSISIT o] W, E&
257} CHMIS] &4 F590 °C AE)02 o wZo| us]7]
31, 100°C o0& =00 CHMI} g6l HEE EE 259
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3-1. SR nJEE 01&8H CHMIS| &Y

CHMAIEZ7H CHMIS] 342 E7<8 AF8-3k= put-out 0]
L3} 9-5-(put-out imidation)?} n-1&HS AME-S= 8 o]m| =38 HE
& (reflux imidation)S ELM 27}k RSP Gt

EXAAR O ALRE T Y= EF put-out oln| =3} Hi-$-
CHMAIEZFE] CHMES &3¢ 7-9-2] WEgAIZe] mh A
W3S ARSI Fig. 20 JERJSITE.

Fig. 25 2™ Ask&-2 qh3AIT ) wie} S7Ftcr), 9H37IA] 5
ok 2A)7to] b Jﬂbﬂ"ﬂ SgehE A & g Stk 574 put-
out ©|n| =3} §ES-9] ¢ 3 Ash&-2 oF 95%3it}.
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Fig. 2. Time profile of conversion to CHMI for toluene put-out imi-
dation of CHMALIE.
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Fig. 3. Time profile of conversion to CHMI for n-heptane reflux imi-
dation of CHMALIE.
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gt 355 o =3} WkS-S 0]4-51%) CHMAIEZHE CHMIE 343
SR HhS-2] REgAIZl thet sk sl Fig. 300l YR St

Fig. 39] A7% Fig. 2] A7e} AR vkS 7A] 3 oF 2A|710]
Ayehd HEo| Tk Ao T Yeoy, Ha [k oF
96%= Fig. 29] B4R} thx =2 A8 4 5 ok
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3-2. CHMI 21X MM U A1

A T B3 PRRIEFOE AAsle] A CHMI{— n-3 gk
S3lE JEIZE EA8 ok CHMIE 2% W}E} n-ZEko]| EHSP
ST} A HIBFE R, AL (=15 °C)ell] CHMIS] HAE-2 A8
AT A AR W A 52 WEE ER I Q= Fig
45 19, —15°CoM HA 8 17P°ﬂ w2} 5243 w—7}o}E‘r7}
5x1710] Z3kslda A AAdo) s T oF 88%2] CHMI <o) A
o ATh= 2 & 5= 9k

CHMI FAze] 3Hre Eaas -15°C2] n-fARo= AHeka
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Fig. 4. Time profile of precipitation yield of CHMI in n-heptane at
-15°C.
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Fig. 5. Effect of number of washing on the weight loss of CHMI pre-
cipitates.
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Fig. 6. Effect of number of washing on the purity of CHMI precip-
itates.
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124} Fig. 601 LR vl o), A3 5= CHMIG] == Al
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23] o]do] ='W CHMI =57} 99.7% == A2l d4sixic).

Fig. 59} Fig. 62] A3}25E] CHMIZE A-&(-15°C)Y n-Jgtoz
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3-3. CHMI X} 37|H|04

2351/d0] 9= CHMIZYE 2e]zte] ebAS shualy A% Al
SO AYE =oP| SleliME AR 718 7R ARk AlEshe
Zlo] Aot

AAE CHMIZ A= AZ37] Y8lA CHMIZ €347 &,
WAE Y] wZs Sl EEAIA AR Al = Wi b
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Fig. 7. The effect of nozzle diameter on the CHMI particle diame-
ter at 1.5 kg/cm?.
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Fig. 8. The effect of pressure on the CHMI particle diameter at noz-
zle diameter of 3 mm.

A Tz Qe 88 A1l CHMIZE 92188 7 A i ok
PR} RS L),

&0 AAo] AEE AR Hat A7)l vRE s vE}
Ul 9l Fig. 7 B, dxke] et 271 wZo A6 wet 5
7V 2o % VR

g0l & 22,5 mm oV ARES Aol & drkEe] A
23531, T YRS W7to] A AEE o] f SO& Qlse] o] B
EfAG AZ -§AE o] o 2 gofelrt His o] vEbRdth 2k
CHMI JAFES 2] Al 2718 A7) AL 53 0= Ql5tod &
730l e Jgks wjx)7) Aok A2 AEE Rk He 2717}
0.5~2 mm oM e Fow A3} Hie

olg|3t HES welslo] E Aol it 97 1.2 mme] YA
7} A E = A 3 mm =2 Aol ARSI

3mm =ES AREEIe] CHMI YA 4R 79, sho] 44
= k] 76l wjAls TS AR AukE Fig 8ol UER]
otk Fig. 8& ®, A== CHMI Y=Fe] 7171 sheol uje} %]
£2 07 Fhaele 2E & At Fig. 89 AFE2HEH CHMI 9

26

24

22 4

20 +

Spouting time [sec]

8 T T T T T T
0.0 0.5 1.0 1.5 20 25 3.0 35

Pressure [kg/cm?]

Fig. 9. The effect of pressure on the spouting time at nozzle diame-
ter of 3 mm.
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CHMI JAFE /A1 wf 7haliAli= e 4
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