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Present situation and economic analysis of polyamide 6 technology at abroad

CAO Rong, ZHOU Ying, YU Kang-zhuang
(Nanjing Chemical Industry Company Limited, Nanjing 210048, China)

Abstract: Five engineering companies thal have underlaken production technologies for polyamide 6 (PA-6),as well as
the characteristics of various processes and facilities abroad were introduced. Technical and economic comparisons among the
production technologies for PA-6 were made . These corporalions have respectively developed their own proprietary technology for
reducing consumption in PA-6 process.The PA-6 chips produced by these technologies are applicable to dilferent application
lields. The technical advaniage of NOY company is in civil yarn chip; that of Aquafil is in bulk carpet (ilament (BCF) chip;
that of Zimmer is in tyre cord yarn chip; while that of PE is in the capability of producing middle and high viscosity of PA-6
chips simultaneously, and in the world advanced chip for membrane; and that of Invent-Fischer is in the capability of producing
both high quality PA-6 civil chip,and high viscosity of PA-6 chip through the solid condensation polymerization process in se-
ries. It is recommended that for newly established plants, select the polymerization technology according to different application

field; and for domestic corporations,develop their own proprietary technologies by trailing foreign advanced technologies .

Key words: polyamide 6(PA-6) ; engineering plastics; production technology; technical economics

KWLM 6(PA-6) THEE B HA R ML M
AE , LA = 6L L T B A T AR R R b
5 AL 2E . PA-6 AR M ERERE S PA-
6 FEAA IR A9 BB A K, 5 PA-6 B IE A9 2t
R B BB R FTIN TR K A
EHEOUR E S PA-6 FEREH AT 1Y A4 7 PR FRAEAE —
A I BT ERET T

1 E£77HAK

1.1 EXF NOY A F
NOY el I FRAZH & E PA-6 A F=3 F 2

Y %5 B 87 :2003 - 09 - 02; &[5 H 7 :2004 - 03 - 04

KH—BHERETE, REGERM =B E R4
PEFT SN R E R A R T B i A Sulzer 24 F
MREGELHNHSREGSH, EEREGWHE KR Y
ST R A . B Y UDRLEAZEIR T
B, ARHUBE Oy LRI R TR IR I AR 1, TR A LR
AL BE 5T I U0 R A 9 TR AT T BRI, BT A
FEHOICR He AT, 22 BOUK A B AR SR 9 1 SR 4y
BOTIR 12% ~ 14% o ZEIUG B9 B S A B K
PUBE K FR2E A T M 3%, T4 85 20 99 B (L By T8
B, FBONWHIBY) 18 TR BN VIR IR 3K
AT TR RIE AR BB, AR HN R 50,

TEE R W 2R(1953 - ), W 0, B URRI , BT i Ak 2 ol AT B BB TR, 1A 54k 103 [ 19 & 14,025 - 57765591, caorong @ ncic . en o



.2 . A 4

24 B2

AEUK H P B 4 1] K SR = S50 78 R vk 4 A
JBOK R R AR T2, 26 18 22 IS SR P O o4 Bt ik A
R 255 — 12
1.2 f£E Aquafil TEAF

Aquafil TRAFI AR PA-6 VI A EEH T4
# PA-6 K22 AR #IEE 22 (BCF £2) | A ) 22 A1 1T 5
B SE BRI Bk S A M C N Bk BT
¥4 (lactam direct recycling, LDR) s (3] o

BT L ERG R R — AR RE M BT 89 57
R TR 4% , B OR SR WK E PR A v 2
2B, B PR E R YR R R A 1.5
Fitio MIEHA VKEGEEESERAE, T Ver-
ienfachtes Kontinuierliches A &%) , 7E VK & N R 5t
E G BB SRR ZE ROV i AR h 28 Rl — 2ok C
% L 4R P REAT IR ER R

RS B R YRH 2K T UKL I S 2 ROK A
BRAFIE  FEFEBUIE TR 5K 40 895 B i
TR, IS BT WA KR AT A, A
BUG 8991 oy e R JE A TR .

TR B R T RIR B N AR, B R DD R 7R RO
i 2 A AH B

BEPASCABRRKNKGE KPR, 4
HLE B R =R R O ON BE I SR 4 0k #
80% A= A7 , 5 3 5k SRR 45t T & Bz 75 12
1.3 {E[E Zimmer 2 7

Zimmer A H PR —BRBEREG T2 AEMH
PA-6U) 1l TR 221 3& , HOT R MW BOA R & T
TR PA-6 VI R E A TRIAA TR,
AR B RER A T TR R RS R B AR
RZEARIMWBIEREG T, U ERERMBERIER
AT ERRE PA-6 47 T E KBRS,

% LA SR A BB g 2 N R AR, X R )
N 0.25 MPa, J& 55 SR AR 2 0 B 7R, 8 % s ) 8
0.045 MPao SR A5 SN A A % A B2 48 R LA Wi A2
BRI RFIRS R T oK, R A A E SRS
FRLA% , SRL A S5 R TR, AN B i

HERTZWAES NOY AR ML, ZEBUERN
WA ZH(— B 10 4) HER Btk , & Bl —R
e H R ANIRGE R, ST B R B, IR SR B A
B R XM L ZAH K.

Hh A BB B B0 U 48 S SR K LS HE TR
B, O 1a] T 458 5 7 30 308 1) PR SRR K ik e R T R 48R
VB, THENERAE LT 2 AR WA, IRA3
NI B R AR, DUORUE SO 43 A 38 50 R ) iy

ST R T AR,

FEHK B R T 56 22 W R0 R 2 vk 4 738 3ot 1)
BRFEUB 0 T2, VRSB AE I T B4R
1.4 f8E PE 7

PEARIFFEIF KM PA-6 = FH LZCHT
Bayer 2~ H] il i F PA -6 R E Y E#
TENFEERGERAZBEMPEREGH L L. X
P2 L2080 AR 7 2 8 ][] i A 7 2 b AS [|] 265 B2 Y
PA-6 Y], 3 AT PA-6 I PA-66 23 5 Fl g 4]
AT, ELZ R ANC NBE KRS R PA-6
B9 52 7 1o R Bl ST AL 1 A AR S RO AR S R T BT R
R DR 17 55 W Y o AR R AR A (R R g v
Wit 7 WABCE R P R ) . L AR TR
WITELRAR R, JF R AT PA-6 I T2, %
BREEELZN TRASE, X B REERE 7R
FE , [m] i 7 PR R (U2 R Y 1Y & = %
BRAL, LR R PA-6 UJ i F Tl B LA 4 B AT
Wi T 2Bk 3 ,

1.5 %5t Invent-Fischer 2 7]

Inventa —Fischer( EMS Inventa) /&~ 7 % i — 2R
BLEET PA-6o U, U EEM TR Y R
ezl iE AN BG4 RER S
ERELZWE, 1 T4 774 1 2 f LR 9 R &
M ZEE PA-6 Yl A .

BN AR T B R 43 7 B B R T %
HMPHERSESHRESHYEHEAREGE. K
A E TR B TSR AE , LUGE 18 of H 2 i R —
W KZEARRAEE NS 3 Bt i, DLOR IR oy b 1)
RESMYS ., ARGERBNESWEILK, 2K
TUPRIALY e, I 38 o VR S R K R R R S AR, 4
W43 K G T AZEEUE . U fEZE B N S R
AR JBE SRR SRR BEAT 2K . KB AR A 8 ~9 4
B HE A ZE A R 1 T S R R R i b e R
T 7K U SRR, LSRR AR . AU 1 Wk
ZBKHUBKG HEA T B DR TE T BRIEN S5 #
AT RTEAT T8, T R F A ST A B
R EOR R 18 99.999% o

A FIFEBOUK [ R Y = 38078 18 i 1) 8 25 188 A
SENTZE, =8B T2 RiRE& S NOY A Al
o, T BRI L 2 MR A S Zimmer 23 /)2

2 FAREZFE

PhERRRE T2 FES AR L H =8
FERIEEBP AR 1R 2,



H

2004 £ 7 H BRE . BINEBERK 6 T RARRINIRSEF 0N -3 -

R1 BAAREIZHEERAREE"

AT HFR NOY Aquafil Zimmer PE Invenia
RETA WR—BRE ME/WEPBRE  NRMERRES LBRESRE —BBEg R A + B
J5 45 %
E Aot /h 20 ~22 — 13~ 14 6~ 10
ARG DI DI DCS
PA-6 Y F A4 & B2 <2.7 <2.7 <3.5 2.7~3.6 2y 2.5, MRV %
4.0k
FE I AU R BCF # MR #2 TolbH#2 JE L T AR K BCF 22 R % TR KR
FBOK R R & AR+ MR 40 e BB R + WL ITME Ry B &, =L+ &
FAADR1TE) I iz 3 4 A A #10 FT
P A/ (e d ™) <150 <100 =200 <150 <150
I Y1 H APHA {45 <5 WAL #HE TEAERMEREM
BEEY Borg, RO AR
*2 EAFAPA- IR EERERR
UNTEYS NOY Aquafil Zimmer PE Tnventa
AH AT b B 2.4~3.5 2.8~3.6 2.7~3.6 2.4~2.6
FHEE fm 2% +0.020 +0.020 +0.015 +0.020 +0.020
Wie B PR R ST B MY/ (mol =17 1) 35~ 50 — — (35~45) 23
FKB Iy % — <0.06 <0.08 <0.60 <0.03
TiO, BT R 428/ % 0~0.13 0~0.60 — 0.28 ~0.60
K [ FEE AT R % <0.5 <0.6 <0.6 <0.5
PA—6 ) H A 775 T A A P A 2 R 3 #iE
=A A\

T O ABERE e R B MM REFE, B 2 A JF #iE
B4 RELARM PA-6 Y) A= BHRE ] s I AR FE
BRI AR 3 K 4,

R3 BREROPA-6 IR EFLENREB AR
NLIEE N

NOY Aqualil Zimmer PE Inventa

PA-6 =/ (t-d™ ") 20 24 25 65 25
OB/ (kget™") 1030 10012 1030 1002¢  1028¢
Al PR BAAE/ (kg™ ") 1.4 - 1.2 - —

TiO, W kE/ (kg-1™1)

T AR N B R @ FE LDR T2 75 A% L & W ke
R @Ay A BER DR

4.00 — 3.05 — —

R4 BREAHPA-6 EFEENRMA A TEER

ALk NOY  Aquafil Zimmer  PE Inventa
PA-6 " &/(1-d”") 20 24 25 65 25
HLBLAE/ (KW - h) 530 336 421 580 720
WK BRRE — 26.5 88.4 84.0 158.0
GRS kE 45 — 65.2 10.0 67.0
LR K AN — 0.70 1.16 0.06 0.70
RN 2,500 1.123  1.690  1.022  1.820
JE g7/ (HEE /m 20.0 2.0 32.4 6.0 120.6
N, ¥t /m? 60.0 5.4 8.8 48.0 72.0
H, 84t/ m’ 0.005 - 0.560  0.010  0.104

T A REIMETT O AR B

E A PA-6 A AR E o] KRB ARFE . T =R
HET LA™ il ven o M 2 T AR B9 O 18] R T 4%
B 48 1 5 Jo Oy 1l 345 5 U0 A %) o P A8 28 A
RHEBHAMENLHEA, HIL, 7EHE PA-6 R H
P AR 45 IO 400 38 32 450 A 1 19 3R 5 R R A 7 L
A%, S WO P 36 B [ A SRR T TR S Tl 2 K
BB TR B ERA AR,

& X

(1] B A e Je -6 BB bl AR 1 308 R B e 9 B0 o A 74 i 42
(AT T oo A S 2 o TR MR B A JF & ool . 1997 4 ot [ oy
BB A R aE AR CEIC]. B, 1997.106 -
134.

(2] #mss, Lol BB B -6 LT TAREKNILA W M
(AL o [ AR 1 B 4 TR BRI & Wl 28 B 43 2001 4R TR Mk
JHe VR R A R R DT 2 AR SR [ C] L K P ,2001.37 - 43,

(3] Bt , X 08, R4 0 -6 T 7y o LRI v 40 W L0 3 nl T 1
IR LELAT. L o] BUF A B2 A SRk B B AR IF & 010 . 2002 37
H 0 3R T JH A A TR R M TS 42 R i s B [ €] b i3, 2002 68 —
76.

(4] BERITE, 1 SCHE, BRI E -6 BT RV R TS Bt /B A].
Do B Al RO AL SR AR e B AR FF R T Ll S A e % 2000
AR AR B RG] B ,2000.27-32. 1



