PBT PBAT
(1)PLA/PBAT DCP
3
PLA
1) 11) RP
PC
PO
PBT
PLA
PC
PC
45wt%
2)-5)
PC PC PCL
PBS
PLA PO
PLA/PC PLA
PBAT PBT
PLA
PLA PO
08 pc
9), 10)
PC PBAT PLA
PLA 3 RP

11)

PLA/PC 3
DCP
(2)
RP
PLA/
PO
12 pLA
12)-15)
PBAT 13), 19)
Semba PO
) PLA
PLA EPDM'®
16) 17)
PLA PBAT
PO 18)

12)



PBAT
PLA/PC 3
PO

RP

9), 10) RP

PLA/PBAT PLA

PBAT PC

10 m-05 m

PO RP
PLA/PBAT

RP 3
)

PO PLA/PBAT
)
®3)

PLA  M,=15.5x10* M,/M,=1.92
MFR=12.3

9/10min at 200°C 2.16 kg Tm=177°C 80°C

5
MFR
10
g/10min
PBAT “ECOFLEX” BASF Japan( )
M, = 15.3x10* M,/M,= 2.34
MFR =2.9 g/10min at 200°C 2.16

kg 80°C 5

PC  “CALIBRE 301-30”
() M,=42.2x10° M,/M,=2.14
MFR=0.3

g/10min at 200°C 2.16 kg MVR=30
cm®/10min at 300°C 1.2kg  80°C
5
MVR MFR
10
cm®/10min
DCP
D" () 1 175.2°C
1 135.7°C 10
116.4°C
KZW15-45HG ()
250~700rpm
1 L/D=45
6 Cl C6
L/D=45
Ci1 100°C C2 C5
180°C C6 200°C
4 Cl1 C2
C2 C3 C4 C5 C5 C6
2 C2 C3
C4 C5
2 L/D=75
1 L/D=30
L/D=75 10 C1
C10
C6 1 C7~C10
230°C C1~-C6
1 C6
3
Cc8 C9 C9
C10 C10 2
Cc8 C9 C9~C10



PLA/PBAT/PC 3

(1) PLA/PBAT
DCP
100°C C1 180°C
C2~C5
(2)
PC C5
C6
1 C6~10
2
(1) PLA/PBAT 70/30  wt/wt
DCP 0.50phr
(2
60/40 wt/wt
PC
PLA/PBAT/PC 42/18/40  wt/wt/wt
DCP  0.30phr
80°C 5
210°C
G-12
() 2 60MPa 1
300 m
80°C 5
210°C
ES1000 : ()
JIS K 7111
80mmx4mmx10mm
10mm/s 60MPa  30s
30°C
SEC
10mg/ml

0.45 m: DISMIC-25HP

LaChrom
D-7000: ()
() GPC K-805L
1.0ml/min
40°C
MFR
80°C 5
200°C
F-FO1l: ( )
2.16kg 5
2.3
5569
() 25°C
10mm/min :20mm
2.4 JIS K7111
No0.258-L-PC JKA 19
20°C
2.0J
SEM
10kV X
()
S-3000N JKA 11
E1010
()
254
PC PBAT
(1) 120°C 1
PLA
(2) / 75/25  viv
1 PBAT
(3) THF/ 95/5 vlv 1
PC
R6000;

IMATEK



3

1 L/D=0.25 short 16 long
30 10%™ 9

. Cogswell®®

1 Cogswell

9n 1)° P

e 32 2 (1)

A4 Py 0
Baglay 20)
Kwag?"
e Cogswell e
(10s™ )

PLA/PBAT
200°C

PLA/PBAT 70/30 wt/wt
0.00 0.50phr

DCP
DCP

105

10¢ ~m

103

/ Pa-s

10?

= DCP 0.5phr
4 DCP0.0phr

10

1 102 104
/st

1 PLA/PBAT 70/30 wt/wt

DCP

n n
23)
JI /lexp
n 3 (2)
Mo
exp 0
1
0 30
1
150s™*
exp n
DCP PLA/PBAT
n 2.8 DCP 1.6
1
1 PLA/PBAT 70/30  wt/wt
DCP/phr 4/ Pas o/ Pass o /Pass n
0.0 900 2700 4300 1.6
0.5 3000 9000 2.8

PBAT 1
24)

PBAT 2

PBAT

PLA



25) PLA

PLA

W_bc‘)—cuz—(cﬂz)g—ﬁ—o—(CHQ);ng@g—o—(CHE);O%«Y
0

% DCP- .
M——P(‘I‘chf(CHz);(H:fOf(CHz);OH(‘J‘A@(H:fOf(CHz)EO%m
o o (o] o
- Q —G—CHy—CH,
o]
primary radical
-scission
CH2:CH7(‘:‘707(CH2);07(‘:‘@(“3707(CH2);04-
(o] o o
-unsaturated
1 PBAT
c‘:HJ <‘:H3 CH,
G CH—0—G—CH—0—G—CH—O—n = 0-CH(CH)-0-(CH)r O} 6~ 6-0-(0H);0}oom
o o !) o o -0 o
PLA DCP PBAT
JOSLLLENN “.."

Typical intermediate products !

w«H—cw(CHZ);ﬁ—o—(CHz);ng@g—o—(CHZ)‘—o}me
o o

0 —C —CH5CH,
o
o oH, CH,
CHy=CH—C—0~(CH,)-0—¢ @g—of(cr-iz)ro‘«w ~§—CH—0—6—C—0—G—CH—0—
o o o o o )

| -scission / Recombination
v
; ; ; |
Typical reaction products with branch |

PLA radical coupling ~ PBAT grafted/branched PLA  PBAT radical coupling

..........

2 PLA/PBAT
26) PLA
DCP PLA/PBAT
1
~ 4 2
(1) PLA3
PLA
(2) PBAT1 PLA3
PBAT PLA (PLA-g-PBAT)
(3) PBAT2 PLA3
PLA-PBAT

(4) PBAT 1 2
PBAT
PBAT
DCP PLA/PBAT
9), 10)
1 1
2 PBAT PLA
PLA-g-PBAT 3 PLA-PBAT
PBAT PLA
PLA/PBAT/PC 3 DCP
PLA/PBAT/PC 42/18/40 wt/wt/wt
DCP DCP
0.30phr 100% PLA <5%
=31
9), 10)
DCP
PLA/PBAT 70/30
wt/wt DCP 0.00, 0.10, 0.20, 0.30, 0.50
0.70phr
60/40  wt/wt
PC
PLA/PBAT/PC 3
PLA/PBAT/PC 42/18/40 wt/wt/wt
DCP 0.00, 0.06, 0.12, 0.18, 0.30 0.42phr
3
2
DCP
DCP 0.18phr
PLA/PBAT 0.30phr
160%
=14 0.18phr

DCP



DCP

DCP
PLA/PCL DCP
Semba 12)
80
—— @ — (@
= () - @)
60 |} ——— (c) 0]
g ..
1 —
2 40 Jf —;“_’._D..,a—’x/
s | Vo
| ! | '
20 . | 1 1
| L
- ! | :
0 | 1 . 1 | : ‘
0 50 100 150 200

/%
3 PLA/PBAT/PC 42/18/40  wt/wt/wt
DCP (a) 0.00, (b) 0.06, (c) 0.12, (d) 0.18,

(e) 0.30 and (f) 0.42phr

2 PLA/PBAT/PC 42/18/40  wt/wt/wt

DCP

fphr — /MPa d [/MPa 3 % )
000 1660 51 59 3 5 2
0.06 1660 67 63 2 21 10
0.12 1620 94 60 4 31 52
0.18 1570 113 58 3 159 14
030 1630 71 59 3 110 31
042 1530 131 56 4 129 30

a)

PLA/PBAT/PC 3

PLA/PBAT/PC 3

PLA/PBAT/PC 42/18/40  wt/wt/wt

PBAT PC
PBAT/PC=18/40=31/69 wt/wt PLA
DCP
PLA/PBAT
0.30phr
PLA
4
2000
(a) DCP ./'L_(')i
_ 2001
X I
~ o
| =
PR 1000
100 1
(
0 4 0
0 200 40 60 80 100
PLA /%
2000
(b) DCP -\./_/4‘
_ 200 1
8 g
= s
1000
100 1
/\—
0 . ; ‘ . L0
0 20 40 60 80 100
PLA /%
4 PLA PLA/PBAT/PC
PLA/PBAT 100 DCP

(a) 0.30, (b) 0.00phr, ( ) DCP

PLA DCP
4b PLA



PLA 3
DCP
4a PLA L/D=75
DCP
PLA L/D=75 250rpm
PLA/PBAT/PC 42/18/40 wt/wt
DCP PLA PBAT SEM L/D=45
PC 5
PLA PBAT PC
PBAT PC DCP 5a
5¢c L/D
10 m
DCP
5b 5d
Wu
dn 3
22)
0.84
a, L 3)
r m
d
+ 0.84 ’ 1 D i
. o<1 3 5 L/D PLA/PBAT/PC
(a) L/D=45 DCP (b) L/ID=45 DCP
(c) L/D=75 DCP (d) L/ID=45 DCP
3 L/D
PLA/PBAT 5b 5d
PC 6 0.45~046 m
: PLA/PBAT L/'D 75
. PC
PLA/PBAT PC r DCP 5b



(@) d,=0.45 m
=0.26

01 05 09 13 17 21

/ m
1 Ti(b d=056 m
b d.=0.45 m n
) ! =0.47
=0.26
B 01 05 09 1.3 1.7 21
01 05 09 13 17 21 /' m
/ m
6 L/D PLA/PBAT/PC
dn (© d,=0.60 m

(a) L/ID=45 (b) L/D=75

=0.35

01 05 09 13 17 21

/' m
8 PLA/PBAT/PC
dn
(a) 250rpm  (b) 500rpm  (c) 700rpm
L/D=75
7 PLA/PBAT/PC 250 500  700rpm

PLA/PBAT/PC 42/18/40 wt/wt
(a) 250rpm  (b) 500rpm  (c)

700rpm
SEM 7 8



3
DCP 0.0phr L/D
0.18phr
DCP PLA/PBAT 0.30phr
7
9
3 PLA/PBAT/PC 42/18/40  wt/wt/wt
DCP
/rpm
fphr IKIIm? )
0.00 250 1.6 0.04
250 3.0 0.1
0.18 500 2.8 0.5
700 2.6 0.5
a)
0.6 1
r 4
c / Ng
~ | . - } | g
0.4 e
2
0.2 -
0.0 ; 0
400 800
/rpm

9 PLA/PBAT/PC 42/18/40

wt/wt/wt

MFR

4 DCP
MFR DCP
PLA PBAT
3
L/D=75 C5
PC
MFR
4
PC MFR
3
MFR PLA/PBAT
MFR
PLA/PBAT
MFR
4 PLA/PBAT/PC 42/18/40  wt/wt/wt
MFR
DCP MFR
Iphr /rpm /g/10min
0.00 250 8.0
, 250 36
PLA/PBAT/PC 0.18 500 4.6
700 6.5
250 3.2
PCh 0.00 500 3.3
700 3.9
a) :210°C, b) :230°C
Wu 3)
”
d/ m
dn
r PC



(1) PLA/PBAT
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SC-CO,

LDPE
HDPE
Mn 10
HDPE
10
SC-Co,
4A
) SC-Co,
@ PE
PET
40MPa 2
G-12
PE SC-C0,
PE PE HDPE -HD J345 SUS316  50ml
Mw 1.99x 10° PE
LDPE -LD F1920.7

Mw  2.13x 10° 2

MMA
AIBN

11

10wt%

LDPE

0.5wth NaOHag. 5

20mmx 6mm

HDPE

200

LDPE
20

0.7mm

/1



MMA 80 24hr

65 48hr
Fig.3
SC-CO, MMA LDPE
HDPE
10wt%
2 3
HDPE IR ATR GPC
Fig.1 MMA 1750cm™ 3mm 5ml
Fig.1(a) GPC LC-VP
700cm™ C-H
Fig.(b) GPC Fig.4
Table HDPE
MMA 17.2MPa Fig.2
200
" 0%
Wy Wy LDPE HDPE e amn
§ 100 +—|
SC-C0, 3 £ 5 |
SC-CO
2 ] 0
Fig.2 LDPE HDPE
Fig2 MMA
120
100 ( 60
OLDPE %%
o‘3 . . ._._._._._._.D_._
g0 | @ T 50 HowreE an
§ 40 || ®HDPE %4 O—|
< 60 5 BHDPE 2%
= z 5 =
i = @]
40 ;o 20 =
(O] § %
20 10
- |
N ; 2
3500 2500 1500 500 0 5 10 = 20
Al cmt [£7 at 80°C / MPa
Fig.1 IR Fig.3 MMA
(@ MMA (b) )
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0.7

0.5
06 - .
05 -
= =
%u 0.3 & 04 -
3 T 03 -
= 02 3
3 T 02
0.1 01 -
0 0
1 00E+00 1 00E+03 1 00E+06 1 00E+09 1.00E+00 1.00E+03 1.00E+06 1.00E+09
M yi %E
M(HFE) BFR)
Fig.4 GPC LDPE(solid) HDPE(long dash) (short dash)
Table
MMA
Mn Mw Mw/Mn Mn Mw Mw/Mn
LDPE 3.53x10° 8.70x10° 2.46 5.81x10° 1.94x10° 3.34
HDPE 4.18x10° 1.07x10° 2.55 1.41x10° 7.32x10° 5.20
4.75x10* 9.03x10* 1.90 2.53x10* 1.88x10* 7.42
MMA 140
200
MMA 140
Mn 10 HDPE 140
HDPE MMA
HDPE LDPE MMA
HDPE
10
MMA
20
0 -
AF L.
g 20 ~C
~ \
" -40 : v
o -60 WMA |
& . \
TMA 80 NEAT. \
1\
-100 L A
TMA8310 5 /min. -120
0 100 200 300
BE /°C
0.70mm 10mN MMA HDPE
i Fig5 HDPE TMA MMA (solid)
Fig.5 (long dash) NEAT (short dash)
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Fig.6

SEM

SC-C0,

100

HDPE
500

100

(Fig.6)

100

MMA

10wt%

LDPE
HDPE

Mn

14

10

TMA
JKA
1)
(1999)
2)
3)

HDPE LDPE
10
11
14
(2004)

Vol .65 No.9(2009)



EC
EGC
ECg EGCg

(HRP) (
0.1mol/L (
30%
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60

300p m

LAB1000

1Wt%
1,000kg/cm?

0.4g
8mL 24

PP
100MR3
PP BCO3HR

200
20 rpm

UG-280KGS
G-12
200 1
10MPa 800y m
SX75

300 400 nm
275

180 W/m?

63

50

88, 166 MJ/m?

0.4

8mL
HRP(1.0mg,
100unit) 30% 50uL
10
5
(0.3mmol) 2mL
HRP(1.0mg, 100unit) 30%
50uL
10 5
(0.25mmol)
(0.25mmol) 2mL
HRP(1.0mg, 100unit) 30%
500uL
100mg
10mL 0.8u
g/mL 37 2
0.5mg
L-7000 (( )
)
() Inertsil
ODS-34u m
40
UV 280nm

10p L



A)CH;OH B)10mM NaH,PO,
(A/B) = (10/90)-30min-(50/50), v/v
1.0mL/min
0.45u m

SEM
Au
S3000N ( )
20 V
GPC
GPC GPCV2000 (

0.3 ml/min 140

Styragel HT6E,4,3 waters 3

V-550

500-190nm
1000nm/min

5nm

CM-3500D

SCI o8mm

EC EGC
ECg

EGCy 4

HO.

EGC

o OH om
CH OH
ECg EGCqg
o _7
l
1 2
R RRRR R
| B EGC
........... a
1 TS | aee
| B ECy
2 IRRRRARARRRE |
5 ] |
0 02 04 06 08 1
, mg/mL
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1.3 1.6mg/mL

2
1 |-
0
200 300 400 500
., nm
UVv-VIS

HRP 0.5, 1.0, 3.0wt%

PP
0,0.5, 1.0, 3.0Wt%

18



‘ ()
d :
N ]
1.0wt% :‘ ¢
z 2 [ [eowts
= 0.5wt%
A 1.0wt%
@ 3.0wt%
30 yy 1
A 0 100 200
()  MJI/m?
go | e PP
- *0wth Mw
i 05wl
10 A1 0wtk
@ 3. 0wtk
*
0@ - .
0 100 200 A/\
, MJ/m? c
op —d_/¥/\
GPC ‘ ‘ ‘
15 20 25 30 35
Mw elution volume, mL
166MJ/m?
GPC (
a:0wt%, b:0.5 wt%, c:1.0 wt%, d:3.0 wt%)
166MJ/m? GPC
PP
PP
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, wt%

0

3.0

I+

0.5mg

I+

20

11

13

14

PHP
2004
2008-285458

2006-304708

21 44-48

JKA

GPC

2000

12












20%
80%)

27d//2

43.4  /cm
19.8 /cm 2
1299/m?
1

24

1/33.3

23.0 /cm




42d//4 1/16.7 1
1/33.3 3/16.7
14.8 /cm 17.7 /cm
6.6 /cm 4 2
208g/m?
gmax
KS
JISL 1059-1
JISL1059-2
KES-FB
WT LT RT G 2HG
2HG5 B 2HB WC LC RC
MIU MMD SMD
2
16
1
(/)
No.
° () (@/m?)
0 1-1 21d/12 17333 035| 423| 225| 1078
mm
5 1-2 ( )320d 037| 375| 222| 1100
mm)
2-1 21d//2 1/333 032| 412| 227| 1056
10mm
_ ( )320d
am) 2-2 333 036| 370| 230| 1108
3-1 21d//2 1/333 020 302| 222| 1016
10mm
3-2 17333 034| 359| 225| 1138
3mm)
274774
vl ( ! 3304 032| s82| 233| 1535
31d
” e 012| s34| 376| s80
30s
» 030| 265| 175| 1439
30s
) 30 027| 322| 259| 1066
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LT —
1 WT gf cm/cm?
RT %
2 B gf cm®/cm
2HB gf cm/cm
G gf/cm degree
3 2HG =0.5° gf/cm
2HG5 =5° gf/cm
LC —
4 WC gf cm/cm?
RC %
MIU
5 MMD —
SMD U m
6 T 0.5gf/cm? mm
W mq/cm2
KN-101-SUMMER
KOSHI SHARI FUKURAMI HARI gmax
THV
3 4
gmax
5
6
100%
81.4% 2-1 30.1%
3.0 (x 107 0.16 —
<< 012
L
= 0.08
2
E 0.04

0.00
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100 8 —_HARI
o
80 D Z SHARI
60 5 | FUKURAMI »)
” . Lﬁ‘*ﬁf‘ K{k\\**%éxfd
%20 3 k\—l/ 7
i1 1 2 2 3 3 1r
T T o“KOS‘H"“\‘/‘“
1 2 1 2 1 2 ‘1|/|1|2|2|3I3/
-2 T2 T2 T 2
5
8 (KN-101-S)
5
4
3
2
1L
0
1 1 2 2 3 3
| I I I I I
1 2 1 2 1 2
7
3)
1-1 3-2
6
-1 2.5 B 1cm 2HB

2-1 2 3-1 1
1cm

6
4
2
2
’>I<\O
X
-2
-4
-6
F E E o o O 0O w 0O O O D - =
- s & "EF°E 8328
N
7
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THV
o B, N w A~ O

9 KN-101-S

KN-101-SUMMER

8 9
KOSHI  SHARI
HARI
KOSHI

SHART  HARI

28

10
2010
22.9.16 17
22.10.20 22
22.10.29
30
22.12.7
Vol .37(2009)
2 (1994)
2
(1980)



)

21 10 JIs411
8.69 g cm 16.6 IACS
81.2 W (mK) 0.39 J (g ) 1.8x 10° 1
105 GPa
CAC411 AutoSigma3000
()
%1ACS
CAC411 16.5
CAC406 16.6
100
1330 () He CAC411  CAC406
1ACS
g cm 100
CAC411 8.69
CAC411 8.75
CAC901 | Bi 8.72 T1
CAC406 8.86
8.92
CAC411 CAC406
8.69 g cm 1/5
8.75 g cm CAC406 CAC411
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W/ (m K)

I/ (kg K) CAC411
CAC411 81.2 393
CAC406 745 373
401 380
@ 3x L15
TMA N .
30 100 ik
ii” RN
| A ﬁsﬁg P
ISR
i 2
12505
CAC411
CAC411 1.80% 10°° °
1.68x 10°° ©
O
L60x D10x
T1
20
21 7
21
22 7
Vol.39
CAC411 GPa 22 2
CACA11 105 2 B ”
( ) 120
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DLC

DLC

)
YNMC325 3mm

p2 1
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YMC325
30,000 min 10,000min™* 1
0.005mm
30 2
1 Q2
100x 200x 3mm
2 0.1 0.7MPa
0°  270°
s-1 (min™) 10,000
(mm/ ) 0.01
(mm) 0.1
(mm) 20
( 0° 270° )
270° 2 0.5MPa
)
PH11

()

0.1MPa 0.7MPa

0
0 45° ( 0 360° )
50mm
g
THY
N
I8 7/XN
A 4
PIBEY AR

5000 20,000min?t 1
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0.1mm/ 0.005mm
0.1mm
(min) N 5,000 20,000
(mm/ ) f 0.1
mm ) d 0.005 0.1
270°
(mm) 20
Ra_J15S2001 Rz_J1S2001
« )
SV3100C
)
9256C
FX Fy
Fz Fz
Fx Fy
( ) JTG5700
SV3100C
JSM-6380LV
9256C
BS-8000
( ) JTG5700

0.2MPa 0.4MPa

0.6MPa

0.2MPa

Ra 0.4MPa

180°  270°

45
Ra

1.7N

0.6MPa

——0.2MPa(1.7N) —8—0.4MPa(3.4N)

0.6MPa 5N)|

N=10,000min*

90°

0.12cc/min
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S55C

£=0.01mm/

Ra
d=0.005mm



| ,5////
05

(cc/min)

0 45 90 135 180 225 270 315
* (cc/min)
0° 45° 180°
0.1mm
Ra
0.005mm
0.1mm
0.005mm
Ra
DLC
1 T T
09 F——-- it il
08 | |
07 bbb A
B 06
205 -~~~ """ e T
€ 04 F———-t-————————— = S B
03 |
02 r |
01 |
0 ‘
2500 5000 7500 10000 12500 15000 17500
(min™)
—o— —— DLC
—A—  45° —A—  45° DLC
5 180° O 180° DLC

Ra

d=0.1mm

0.25
02
=015
=
& o1
005
0
2500 5000 7500 10000 12500 15000 17500 20000 22500
(min’)
—o— - DLC
—A— 45° —A— 45° DLC
—5—  180° —5—  180° DLC
Ra
d 0.005mm
Fx
Fy
Fy 7.9N
0.1 0.2cc/min
0.18cc/min Fy 2.5N
10 T
9 r-———=-=-—-= e
|
g - e 7
N L
[l |
Eoglo-_____ o
4 | A
3 __ A _ _ o ____________
,a A . .
mn |
1 |
0 L L
0 0.5 1 1.5 2
(cc/min)

(N=10,000min"?

f=100mm/min  d=0.005mm)

SEM

DLC



DLC

N=20,000min? =0.01mm/ d=0.005mm
KIRF 70—
FLNVE

of

b Api] XN ]

| ‘
Ja—+ [[
L

A ]

DLC

2.8
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15 57.7 561 0.19 1.34
20 39.6 519 0.27 211 JKA
25 11.0 849 0.49 231 11 X

T. Hossein, R. Jalili and M. Morshed, Surf. Interface
Anal.,41(2009)814-819.
Y. Yamashita, N. Aoki, F. Ko and H.Miyake, INDIAN J.
FIBER TEXT. RES.(2008)345-353.
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PPA HSA RIG BPT PPA HSA RIG BPT
A-1 75 48 7 81 16 3 -2 93
A-2 87 66 -3 86 58 97 -5 93
A-3 14 57 -5 89 83 100 -18 87
A-4 12 7 -7 37 4 -53 39
A-5 43 18 2 -2 16 9 2 11
A-6 9 4 4 48 -7 0 1 -3
A-7 4 3 10 -33 -5 -5 2 -38
A-8 12 8 -18 7 -2 -25
A-9 71 52 9 37 67 71 -44 21
A-10 31 7 3 42 -3 3 -4 84
A-11 39 23 5 -14 31 17 11 6
A-12 53 38 2 21 10 17 -3 79
A-13 13 2 -12 31 -3 2 -1 18
A-14 12 9 -12 36 -7 1 -3 90
A-15 34 11 -9 63 -6 -8 -2 50
A-16 20 14 -6 59 -2 2 0 37
A-17 1 -1 -4 36 0 -2 3 41
A-18 () 7 5 23 -10 -4 -9 -53
A-19 ( ) 0 -1 -26 -8 -5 -17
A-20 ( -1 -1 7 -13 -3 -14 3 1
A-21 ( -5 -5 -3 8 4 -10 15 -13
A-22 40 47 -3 21 — — — —
A-23 51 50 0 21 — — — —
A-24 35 32 3 50 — — — —
A-25 100 75 -179 1 — — — —
A-26 -11 0 -1 -22 — — — —
A-27 ( 75 76 7 45 — — — —
A-28 24 31 -4 25 — — — —
A-29 -12 3 -13 16 — — — —
A-30 17 10 68 35 -6 52 76 35
A-31 0 -1 74 4 -13 -16 76 45
A-32 -3 0 85 18 — — —
PPA a RIG a
HSA a BPT
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PPA HSA RIG BPT
N-1 5 2 68 -2
N-2 71 57 17 22
N-3 6 11 -65 -2
N-4 16 6 -88 19
N-5 95 93 32 67
N-6 6 2 8 -19
N-7 11 -4 -74 32
N-8 18 12 6 43
N-9 1 5 0 16
N-10 18 8 70 35
N-11 7 3 6 14
N-12 36 14 4 14
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N-14 24 24 4 32
N-15 100 82 -2 63
N-16 8 4 12 63
N-17 72 72 1 83
N-18 19 10 7 49
RIG a
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50% 80%
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HSA 14 4
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BPT 18 9
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