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SAT AU ZALEIRFSF SO ARG RT AR E (MC &
), A EHBERFEBAECAKRBRBEZT I FETTAE, REAERS
gk (PPQ) E£MALAS4st MC AL RES LT LA H%S. & & (0,005—
50%) 9kt 5Nk MC RAGHRE HERMEFALELTR, ARkAR
AN R EMMENER, PPQ RRURSHHARAERAAT =KL M. -

GNA  METERKIR. B, MC Ej@ﬁ%

B BIHR T AR SRR SRS MC B3, 3 PPQ it MC B
BE T (A AR EY, {5 PPQ 7 CL (Caprolactam) R kiiEilE & MR,
PPQ REJIFPRGARMERESY, FUBRESLEY, PPOINSRY R IR
B R0 SX SRR T Stk FUBR B R R AR R I .

75 R, AT AR £ Wy DL BOIR DL s, B A e 26 , BT, B
TERRE D FRRRDREEEEES, RS ML ST R KB &
BREORETAABRNE RS,

AXH T PPQ MIRIFEAL &Y, FIBEA LAY (QN-I), XA & 1k & i
(QN-II) FEHWEZ2AMM%HE (QN-IID) Bl MC B, K QN-II %AX AR i
FiL&#. QN-I,QN-II 2y &E SCEME, T ON-II WBA. Wosm, &
REESENGERREWEKX, B0 ON-II MEAXN MC Eiﬁﬁﬁwmﬁk 5
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RER AR RINEFHER S DERRT:
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1. PPQ @844 (QN-T) 2,3- = Brsmuki & BT

FE A 300m] JKEEEE A HIR SR T, MA 0.1 mol P R&A1 0.1 mol B Bk,
BOERIBEHTHR 3 /N AHNEER, B BSRBAZE 1500m] K, YRHIFEXE
BAaiErE, 3k BURTRERALKCHESS . 4ROk, B%91%, =9
B 121.5—-1225C, fFR CoHyN,, TRIWTER:

BibE: C,85.11%; H,4.96%; N,9.93%,

3BaME. C,84.61%; H,5.01%; N,9.87%,

2. PPQ MBI &% (QN-II) 1,4-F - XEEH)EL SR

¥ 0.2mol PFE—REET R 200mIkEERh, ZARHETMAEHE 0.1mol 1,4-WCEE
B RS DR 400ml kR B CF MBIk 2 %), VA XEOGIRE
Frif, AT 5 N R AR, E S EE T ER 2 /ML, B A1 1L IR, IRPHAREREKER
RGBT, SR EaEK, B 5%, HTFR: CHN,, TESHER:

Hip{E, C,83.95%; H,4.35%; N,11.52%.

L, C,83.70%; H,4,65%; N,11.55%.

L.ZREENLEWBEMCRENSR

AT R RR (11, FrAS5IRH 20% SENAKBE.

4. SEM ZHsesit MC BEREKE

BRI R GRS, ARRERERNE, BR15%2 W/W ZHIBAKRCEERE
TSR, RE AR KR T KBz % E, T, BEEHBIL S-
450 SEM WIRBEMIRZATL A, IHEE.

5. %t MC ERiIEMEBENNE |

YRR B BB B, i DuPont 1090 DSC {5z MC BEMBRERE (T.),
FHRIRE 20°C/ min,

6. kA M E

RBER: BEREZRE 16.5nm), Bk 25mm,

B{e Bz GB 1034-86 AT, WIREE % 23°C,

7. Charpy i #F3R K MK

BRI IR KRS, AERT: 55 X 6.0 X 4.0mw’, GROERXBEESE, R
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=24 6.0 X 1.3 X 0.8mm?,
¥ GB1043-79 #f7, BrANERN XJ-40A ¥ HRRIL (REMEREI &

=), WRE B 12°C,
ZRx 5B

1. QN-I it MC B%

5 PPQ RAME, LBMAAME CL RAETERARERE, £
(45 120°C), EBMREFET 10g/100gCL,
. %% QN-I&E,ART=Ff ON-1 h MCEE. h&E 1 7L, QN-I % CL %
LBEEW, KAERHEGEIRE-6 48 58) £ARE, X ON-1 BEEME
#-6 B 2, _

B 1R, ENSERRNRE, Not REZRBATROAR;S No.l Mk, X
REESEFER, EREERBE No. 1 192 %, XHi0 ON-1 TEFAERKX,

QN-I BBIAMKE: MC BRERARMENTEG) T., 1LE 2) TERBRILT
A 0, ERiEE, ON-I1 HEXBAEW, U ON-1 REAEBBFHE T. X6
ETREY,

QN-1 WIBI AW AE TR, XBHET ON-1 RETK, EAERXH QN-1 E£5
e FIFTE. ~

Bz, ON-1 HAFABE-6 HRXK, Iifid 3 S S EmiRh,

2. QN-II % MC B2

QN-II BAEIT&RAT PPQ MNER L&Y, RERE AT T:

NH,

<§>—E~E~<§>—E—E_<§> * : @i E—;%ILQN-H

AT AERY EE LR RNLFERET, A DETS ON-I WEMEBHUE
F;1 ON-I gk MC BRBHE

¥ & QN-1 &8 (w/w%) RKaHE (min) ZEREE (min)

No. 1 0 9.35 17.1
No. 2 2.50 9.60 19.2
No. 3 5.00 9.40 _ 19.6
No. 4 ~10.00 10.50 19.7

&2 ON-1 ik MC BRmEAE

B T u(max) (C) T ,(oneset) (C) A% (%)
No. 1 216.6 209.1 0.515
No. 2 216.4 208.3 0.468
No.3 215.7 206.1 0.428

No.4 215.3 208.5 0.457
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QN-II B‘Jﬁ%ﬁ’ﬁ QN-1 j(, ﬁ?)i“]‘ﬂlﬁ QON-1 K, H 7 CL BakrERED

B1 ON-I ¥# MC BEREES
a. No. 1, &i2048h5 b. No. 2,5 4343
¢. No. 3,6 53%i; d. No. 457 435h,

INBHIE  EEES BN (4 120°C), H
VERREEX 5g/100gCL,

WA QN-1I &8, AT =K
HMC BRCE 3), T ILEEE ON-II &
BN, RENRERK, REAKRERERN
It AER R, 5.0 % QN-1I By MC
JEEHERIREL., BT QN-I 4
FEEX, UM ERXEBANRER
B, R T e k-6 B4 &IEEE,

XA AR MNEREE A LB
IESE, 5.0 % QN-1 i MC ek, J&
-6 WREEEEXBRILFE,.RZRER
AE, BREAREE, WHE 15 H 2,
No.7 (5% QN-II ¥R MC EBR)Lh
No. 4 (10% QN-I ¥ MC BB
LFEE , ERTE RS e SRR, WA
ON-II T Jek-6 &5 5.

QN-II FXF{E AR BHHE LRSI
B, A T BB IR, FBREE—T

QN-T RS, AN FEEN BRFEROZRAFRIER, BRE R —ANFES BB 7L
A—FH L, Rt fr X ERER NI F R a5 B £-6 Bt SR RER. SR
&% QN-II MELRERILXRKIES, ON-1I 5BR-6 HFZMERIE # & m
TRRR-6 B& 5 TREROER, MR T B Z-6 R4 &, BERERRENSERRIR
KHFrEA ON-1I 5B -6 Z RIS EARMRAR, Fril ON-1I #HEHEARX.

#3 ON-I i MC JERAUHIE R KSR

QN-11 &8 (w/w%)| R&KNE (min)

@i E (min)

wKE (%)

\lO\U\v—Ann
ho;

0 9.35 17.1
0.83 10.30 19.9
2.50 10.80 20.9
5.00 13.30 23.3

0.515
0.538
0.589
0.618

QN-II ¥ MC ERHBAE EFF, No. 7 # No. 1 5 20%, WAEN kI
BLEA S F AR, M — DU B T R -6 BIXuiD.

3. QN-I1II ¢ MC R

ON-1I > FEMBFIERIRAERE, HEMSEAL, 9 FhORIMREFRES
EIPELR, LA R BN AR THS5 CL XBk-6 ZHERER, 1 QN-II 4FR
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PR, AR F ZRINEERE ) 2.80 3RER, FAXMERERERE-6 5T HE
BEEMA, HTXMEREBEFSRE-6 5 FZHERBEARY, ITEl ON-II H&ik
ARE-6 HEX, NfiERXEE-6 oF ZRIHBERNE, RAEERERLTEE-6 &
XegHERXY 1.0 REEFY, "LHT, QN-II FXHMFEERSERERN MC BRE

ﬁi%&&ﬁﬁﬁmé?ﬁ?ﬁﬁﬁﬁﬁﬂk‘*%&ﬁE’J MC }E%

BT 8 FAME ON-II HEHHE
B MC ek, % ON-III &£ CL #&
R TE R AR ZIRE, B QN-III &
BET 5.0% i, WRMEE K, FrliLE
RIS Y 0.005—5%, SBREM=1T3
B,

BE&E QN-II &EAMIN, RER
A BT, M No. 8-1 F No. 11, x
ERBTHEERE-6 5 FHENE R &
B, ERARMET /N, FTURA R EIER
., T QN-UI FE M E250%
Bf, M) & A= R 3E 4L, R A KRR 24.6
min, No. 13 43X 30min, XX E £
BT ON-II 5BE-6 ERER G &
BRAKERDRERE, MmmRE T ARER
A5 B IEB R Y, M E BN R
B S FERRERTI R, EEIIEILRARIE
R B M CL HEILHTE,

ON-1I 58 %-6 ERERHNS —

B2 QN-II &ﬁ McC Ei‘.mﬁﬁﬂéﬁ
a. No. 1, 8120 4r%h; b. No. 5,
5 4343 c. No. 757 b4k,

A B BBt R R SRR, BLIETTHRRTE S MC BREARKE, Bk
B RAR TR B MRS, & 6 WL, HOEE QN-II (X 0.005%) g MC J8
Z, RBARHEERETHERMA QN-UII WARKE-HE, BFXE, EREAR, AE QN-
H ERED,EREHEE, UMABLFEARR GBS, BERKNOET, iR

4 ON-LIKHE MC BEAE%

BO& ON-III & & (W/w%) RARME (min) m
No. 1 0 9.35 TLE
No. 8-1 0.005 9.25 Wi
No. 8-2 0.020 9.40 54§
No. 8 0.050 10.20 G
No. 9 0.500 11.90 =G
No. 10 0.833 12.05 B
No. 11 1.500 11.20 B
No. 12 2.500 24.60 %

No. 13 5.000 30.00 2
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B3 QN-1II i MC BRHRRBES
a. No. 1, E¥544h; b. No. 855543 c. No. 9,7404013d. No. 10,7
538l e.No. 11,6505 f. No. 12,540 8h; g. No. 13,7 434,

iR, BRXE QN-III 5B H-6 X4 FEIEEIERAE R,
Bt —-NEBAEENE MC ERENERRESSPHEaBHHET R &
o, X QN-III 5RBE-6 4 FHZANSERES RN KL THRIF5EN. BT
QN-1II 5R@%-6 K FZHERER, Eek-6 2 F2RERMEK, MNTETAS>F
BHEA. S5 QN-UII S FhNEEFAHL, K FHHNERTFREFHNIHRTFLE, R
WEEEBRMTEFRHARTHE, ARAENETZ SP* 44k, ifGEZEORF
W SPPRIERUPEEEELH SRS, AMNMHEFREBE, MEESH S KR
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216.6°C

. NO. 8 \ //f\ )
_ v No. 1 :

209.1°C

216.6°C

195.2°C

No. 11

No. 9

No. 12

No. 10

214.0C o4 8

ol 1 1 1 i 1 1 LI 1 { 1 I
40 8 120 160 200 240 4 8 120 180 200 240
T(C) T¢C)

B4 QN-1II %k MC BXxH DSC sk

b, ETRIAEFROEEAxRE. Fibs&s QN-IL 58%-6 45 F A
SRREHECR-6 BT RGBSR, TUH &S ERETHE,

i 3 7, QN-HI Ktk MC ERMIMREIREMN, £ HFANAMmFHAT, QN-
I Bk ARFUIHBA HF QN-1, QN-II BARIHE SRR, XHiis] QN-HI 7 g
A RK.

URMNBEBEEGKEQREMES L, HE No. 12 1 No. 13, XTARIUIMFAR

R AR 1L, B/, AR TAIRE R A:
W. = 76.48C, + 0517(%)
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x5 OQN-1I ik MC BERRRAKE

B & BidE(%) KRE(%) ‘ HRRE(%)
No. 1 0.517 0.515 +0.4
No- 8 0.541 0.543 —3.6
No. 9 0.757 0.794 —4.6
No. 10 0.916 0.862 +6.2
No. 11 1.238 1.255 —1.4
No. 12 / 10.30 /

No. 13 / 13.52 /

& RAEBEREZRTRTE: W =76.48C, +0.517(%),AH C,25 QN-UI HEEREE.

Rept C. 25 QN-II ) mol &, W. % 24 NHEKE,
i 5 T ., M Lk 50T, B S R AR R E R B 6.5%,

EMARMGRI, P QN-II 5BE-6 HFHNERRYEER Iagas
Ve R AR E LR T, Bk RA/NEBER B TH RS THRGZSE AN . No. 12
1 No. 13 MR KEHEE 10%, B EREEN, BEDABRRROSRE 4 E T @
(& 4 By DSC paLRrhA BKARGNE), HAKRERINRARTEATES TR
BZ. ' :

QN-III ¥#: MC ERH DSC gtk plEmr® (A 4). 5 MC B (No.1)
Ht, b2 QN-II SEBM, Wk A REa IS () T, AREBS. ()
MC JBk T. BHARERHNE, (3) BMRAE. (4) No. 1271 No.13 HIL%KL
B, L bRXEALS FES SRR E 5.

ON-III Bl thRRE BB T METHBE LRIHK, mE6 iz, B
No.13 4h,Ba% QN-II &E3In, firhdiBE KB, No. 114 No. 17 8.3 {5,

Bz, ®OE ON-II MEIAME MC BREAR AR EREEATL, Xibds
e RwF QN-III 5CLRIEE-6 MINS@EEAERIEN, SHFRESITFELWN
RAW IR BE, .

&6 ON-II i MC BRRBRET AR HRE

& T (max)(°C) T,(onset)(C) HE®(C) (max) | HirhdEE (KJ/m?)

No. 1 216.6 209.1 = 5.23
No. 8 218.1 209.1 E 8.37
No. 9 214.2 203.9 E 14.78
No. 10 214.0 201.5 E 17.01
No. 11 209.7 195.2 £ 48.59
No. 12 195.1 172.6 63.5 /

No. 13 194.8 171.3 61.4 2.41
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POLYCAPROLACTAM MODIFIED BY THREE AROMATIC
COMPOUNDS CONTAINING QUINOXALINE RING

YANG Guisheng and LU Fengcai
(Instisute of Chemistry, Academic Sinmica, Beijing, Posz code: 100080)

AssTrRACT

Fourteen MC nylons(polycaprolactam) modified by three aromatic compounds containing
quinoxaline ring were prepared. Their morphology, impact strength, water absorbency and
melting behaviour were characterized. The introduction of the mono-model compound of poly-
phenylquinoxaline(PPQ) has lirtle effect on *he crystallization of MC nylon. The addition of
small amounts of phenazine (0.005—5.09%) induced a great change of color, morphology and
properties of MC nylon. The modification effect was considered to result from the bydrogen
bond between nylon-6 and phenazine. The effect of the di-model compound of PPQ on MC
nylon is between that of he mono-model compound and phenazine.

Key words Quinoxaline, Phenazine, MC nylon, Hydrogen bond





