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Abstract

The effect of water and acrylonitrile (AN) on apparent melting temperature of
acrylonitrile/methylacrylate copolymer (PAN) was investigated. = Monophase PAN melt
was obtained at a molar ratio of the CN group on PAN/AN/water = 2/1/2.  The
homogeneous melted mixture of PAN, AN, and water could be prepared through the
polymerization of AN and MA in water (monomer/water=80/20) at conversion over
80%. Reactivity ratio of the polymerization showed that higher alternating tendency
and closer composition with monomer mixture than those in bulk and dispersion
polymerization.  Pilot scale experiment of continuous polymerization showed that the
homogeneous melted mixture was also obtained through the continuous polymerization
process, and it was found that a porous thread of PAN could be produced by direct melt
spinning of the homogeneous melted mixture of PAN/AN/water.  The product was
investigated for "synthetic rush (TATAMI)" application.  Handle characteristics of the
"TATAMI" was good as natural rush and may be used for winter season. "TATAMI"
is a good application of PAN thread produced by continuous polymerization and direct
spinning method.
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Figure 1. Effect of plasticizer on PAN
apparent melting temperature.
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Figure 2. Phase diagram of PAN/AN/H:0.
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Table 1. Reactivity ratio of AN copolymerization with MA, MMA, and VAc.

Polymerization condition

Note

M M2 rn ] Initiator Temperature fn-n

AN MA 1.24 0.95 AIBN 60°C 1.18 Bulk
AN MA 0.85 0.85 Perbutyl-D 150°C 0.72 Melt
AN MA 1.4 0.95 AIBN 60°C .33 Bulk
AN MA 1.5 0.84 BPO *' 60"C 1.26 in Benzene
AN MA 0.7 1.22 APS *?/NaHSOs 20°C 0.85 Slurry
AN MMA 024 1.06 Perbutyl-D 150°C 0.25 Melt
AN MMA 0.5 1.65 APS/NaHSOs 30°C 0.25 Slurry
AN VAc 2.10 0.04 Perbutyl-D 150°C 0.08 Melt
AN VAc 6.0 0.07 BPO 70°C 0.42 Bulk
AN VAc 6.0 0.02 BPO 60°C 0.12 Bulk

' Benzoyl peroxide 2

Ammonium persulfate

BARIZBWTH, 727Vn= NV OB —HERE S L5 PAN/K/AN #—
BREDIERER A, X TN~V INIRBERROBRE B E(LTA- LI Lo
T, ERRBIEDAPS)BLUOTY REAWAIBN)OWF L ESHMBLHI L THE S
THHLZBHALMILT. Fi, BIAFIRE, RO, EEBERIEE, B RE R
BREDEBEFRBEOEESSE, NFE~OEELTAR, chod BB +A-LICEE
AR, FREBEMIIHBECERILER L. TENICABEES /o2 EHT 31
WHEEBELRORFHMEGEORZERIZ OV THREFL, EA BRI L RIS E R
RT)DEEP/NENZL, BONTEREOEFE AR DLRNCE, BESHNTOF LK
BLFDEREHBRNIEEND, APS XVY AIBN OFBFELNIEERLE. APS &
AIBN Z WL EOBE G RBEER% Table 2 1271

Table 2. Comparison of polymerization conditions and the results between APS and AIBN initiator.

APS initiator

AIBN initiator

Feed of initiator
Polymerization conditions
Agitator, Type/rpm
Residence time (min)
Jacket temperature ("C)
Monomer composition (wt%)
Monomer content in feed (Wt%)
Initiator concentration (wi% to Mo)
Chain transfer agent, TG (wi% to Mo)
Glycerin content (w1% to Mo)
NaHCO» content (w1% to Mo)
{NH.):SOs content (w25 1o Mo)
Polymerization results
Conversion {wt%2)
Mw (x10%
Polymer color
COOH content (Wio)
Processability of continuous operation

as aqueous solution

Dl-6

50

65 - 100
AN/MA=91.0/9.0
78

1.3

0.5

2.0

0.8

0

68 - 74

7.0

Light yeliow

1.0

Polymer particle invaded into product
afler about 10 days operation.
Reduction of agitator revolution from
90rpm to 70rpm caused conversion
decreasing extreamly.

as acrylonitrile solution

DH-6

50

80 - 100
AN/MA=91.0/9.0
78

0.5

0-0.1s

2.0

0

1.5-20

75-78

53-173

tvory

0.13

No polymer particle was found even after
30 days operation.

Decreasing of conversion was not found

by agitator revolution reduction from 90rpm
to 70rpm.

—129—



F1-, AR LT PAN/K/AN IERAEDFREEIX PAN &3 78, EE%R, REOREKLL

THRATRINAZEFHLNILT.

In £ = 3.4InMw + 1.833/(1-[polymer])+ 1.291x10"/T — 69.483
HZ, RSO BERDRT— VT v TR HEE AN TFREIND KSR ORBICEE
LT, BEAROGEEII VW THEEL, BRALELEEU)H 100 ~ 130 OFHANIZH
HZEHERLI.

HW5E T, BAEFCORFNTELN PAN RESKEBRBYLEEN R T
B, SHL-EER R EORIBHBELHIE T o0, VJ AVIEE, s FE, B
SEEBRAP BT, HHBEOEER EHREHERUVRELEBERELRIRT S
ZEIZ LT, HHERREREIZNDWATEREE I EL TCOMEEZ ETEHIL LR
L. $7-, RABERBO-DOFCLUNMFRREEME2E T5REHATZERLE
HELERL, SERIT—HERERLEERL UL, SHUBEERREREZS
FNAT77Va=bIAE )2 —DREFECOWVTHRHFL, CulEfEER N ALDY
TI)TFL—arRnERRT3Z412E5T Ippm L FIZER CTERZ LR RLE. Z
DINLTHERLIERY 7 27Va = VR & R TE ) 1X Table 3 IZ/RTXIIZHERD
PP BIA ARBAEIC L, Bk, WAKEE, HEM, ASWVICBWTRARREITEL
LI EE2M 5 TCEIELDER-> TWADRFHFETHD.

Table 3. Properties of PAN "Synthetic Rush".

PAN

APS AIBN Rush PP
Diameter (imm) 1.3-1.5 1.3-1.5 1.3-1.5 1.4-1.5
Bulk density (g/cm') 0.17-0.21 0.17-0.21 0.25 0.21
Weight per unit length (g/m) 0.27-0.30 0.27-0.30 0.40 0.34
Tensile strength (kgf) 2.0-3.0 2.0-3.0 >3.0(wet) 1.3
Knot strength (kgf) 1.5-2.5 1.5-2.5 0(dry) 1.3

2.9(wet)

Eiongation at break (%) 3.0 3.0 0.8 >100
Moisture regain (g/g) 0.5-0.7 0.5-0.7 0.9 0.001
Absorption rate (min) 20-50 20-50 80-110 >120
Color fastness to light (class) 5 >5 <2 >5
Hall-life to charge (s) 5.4 54 0.4 >120
Iandling good good good bad
Abrasion (class) 5-10 5-10 10 10
Luster fair fair good fair
Anti-mildew good good bad good

Absorption rate: Time which 0.03ml of water drop on TATAMI surface is absorped.
Color fastness to light: Xenon light

HEE I, FROIIICLTEDIE PAN REMERFEREDOBRLL TORS
B RSEEL, PAN BERIIXAWE ORI I oE L (PP TRIBIED B
T OBUR BN PENZE, EHBEDPVIE, BONTRIARBBERTIIL, &
NHEDBEHRILTAADERLLTERTHDHILERLI.
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EVHLV2HIDORIC/LNE Z L 2HLMIC L, TOPAN/K/ANS—HERMEHESLAAM
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REWBLEETE, BERFEEEIC TVE] L LTONER2METES LR L, F0BX
ELTOREEVEREZ ML 78R, PANREREIKROEDRRY 7oL N ERTREEME S,
ZHROBRELTHEMRTHE L Z2HLM LA, UED IS AR MAINICES, BNl
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