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Carbon Blacks/Production Processes

Thermal-Oxidative Decomposition

Thermal Decomposition

Lamp Black Gas Black Furnace Black Thermal Black Acetylene Black* Incomplete combustion
Nitrogen Surface Area m?/g 16-24 90-500 15-450 6-15 approx. 65
Ring creation Formation of
lodine Adsorption ma/g 23-33 n.a 15-450 6-10 approx. 100 Polycyclic aromatic compounds Nucleation primary particles
ot °

Primary Particle Size nm 110-120 10-30 10-80 120-500 32-42 . : ol Ty ® O oo
(arithm. mean) D e o oe® > ®

. " Tk K J
OAN ml/100g | 100-120 n.a 40-200 37-43 150-200 G
Jetness My 200-220 230-300 210-300 170-190 225
Tint Strength % 20-35 90-150 50-160 approx. 20 n.a. @ (@
Volatile Matter % 1-25 4-24 0.5-6 0.5-1.0 05-2,0 <:I @ @)
pH ** 6-9 4-6 6-10 7-9 5-8*

Agglomerates Aggregates
5
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Standardized Carbon Black Test Methods

e I N EN

Structure

.......

Surface Area
lodine Adsorption 1304 D1510 COOH
Nitrogen Surface Area/STSA 4652/18852 D 6556 66132 . COOH
OH
Structure/Rheology
OAN 4656 D2414 Surface Chemistry
COAN 4656 D 3493
Oil Absorption 787/5 *)
L3 L T
Colorimetry ‘ - .. ‘%
Jetness 55979
Tint Strength 5435 D3265 i
Chemical Analyses " ' _ ‘ ! .
Volatile Components 53552 e 3
Ash Residue 1125 D 1506 53586 - » ;
Moisture 787/2 D 1509 ) Low structure/ High structure/ &
Sieve Residue 787/18 D1514 *) Low surface area Low surface area
Non-Dispersible Matter D 7724
Toluene Extract 6209 D4527 - e
. . o * L % ? » L &,

Transmittance of Toluene Extract 3858 D1618 - % s A N w & -
pH 787/9 D1512 *) NEIR AN 5 P . P . - %
External Appearance/Texture and Handling ik Py yL it AT B ‘-"l N "'s'm‘__ - akbt kol "“?’
Properties a ...,':‘-' “" " # B 4 '*l.,;.z.'y ‘d’ 3
Pour Density 1306 D1513 =) : Wt Mk Ty ey E"' o Tz ‘f" ~$
Individual Pellet Hardness D3313/D5230 ' e : LA i ) b il
Pellet Size Distribution 8511 D1511 Low structure/ rale High structure/ ;

High surface area -~ High surface area . ™
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Absorption coefficient

INCREASING PERFORMANCE
(Kilo Aphs. Units/meter)

600
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400 -

300 P
200 ..~
100 //
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1125 15 175 2 225 25 275 3 325 35

7% CARBON BLACK IN LDPE FILMS

B {25 nm particle size W 60 nm particle size

INCREASING PERFORMANCE

A

Retained Elongation at Break (%

M {25 nm particle size

250 500 750 1000

EXPOSURE TIME (HOURS)
Accelerated Weathering - ATLAS
55pm LDPE films with 2.5% CB
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Particle Size (Weatherability)
Microscopic Dispersion
Compound Moisture Absorption
Chemical Impurities
Dispersability

PROPERTY TEST METHOD LIMIT

Total Ash ASTM D-1506 < 0.10%
Toluene Extract ASTM D-1618 < 0.03%
Total Sulfur CIM 15.71 <0.1%
Particle Size ASTM D-3849 <25 nm
325 Mesh Residue ASTM D-1514 < 20 ppm

12000
= 10000
8000
6000
4000

2000

-

Toluene

CHEMICAL CLEANINESS (PP

Extract

carbon black

Sulfur

Il ELFTEXPIOO M ELFTEXTP W Conventional Black
carbon black

Ash

MEASURED IN 40% MASTERBATCH

D-E I
0 . l

ELFTEX P100 ELFTEX TP Conventional
Black

COMPOUND MOISTURE ABSORPTION (%)

B ELFTEXPI00 M ELFTEXTP M Conventional Black
carbon black carbon black
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Polymer Carrier

Additives

Carbon Black
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Pipe application Key MB and CB Performance Typical Carrier Suitable CB Suitable MB

Irrigation Pipes-Tapes UV / Weatherability BLACK PEARL LL6259
T g — 4040,160,120 LL6055
LDPE,LLDPE ELFTEX 570 LL4932
Surface smoothness VULCAN 9A32 PE6213
Mechanical Strength
UV / Weatherability LL3608
Pressure Application Physical Cleanness (e.g. Ash) LL4943
ELFTEX P100,TP PE2824
Chemical Cleanness (e.g.Sulfur) LDPE,LLDPE PE1873
Dispersibility PE26438
: (s PE4462
Fusion Compatibility
Mechanical Strength
UV / Weatherability
No-n PreSSL_‘re B Surface smoothness
Gravity Application LLDPE,LLDPE

Dispersibility
Fusion Compatibility
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CEMB pellets

» Pre-Compound

Pipe Extruder SAMPLE 1
”'*“““l’“d““t CBMB pellets
Compounding NPT » SAMPLE 2
' Pipe Extruder SAMPLE 3
Inline compound process
> SAMPLE 4

Polymer Degradation and Stability 148 (2018) 75—-85

& * = .. & . NS "‘
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Table 1
Description of pipe samples.
Sample No  Sample Description Material Note
Sample 1 Reference Sample Pre-compounded Extrusion speed:
HE3490LS 115kg/h
Sample 2 High level of NPC + CBMB Extrusion speed:
Windows mixture 115kg/h
Sample 3 Medium level of NPC + CBMB Extrusion speed:
Windows mixture 95 kg/h
Sample 4 Low level of NPC + CBMB Extrusion speed:
Windows mixture 70 kg/h

a
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10_:| ! : i
\(a} : —S1 — No windows
5l = S2 - High level of windows
-=-=-83 - Medium level of windows
i S4 - Low level of windows
00 200 400 600 800
Polymer Degradation and Stability 148 (2018) 75—-85 Engineering Strain [%]
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b) Weld bead (preheating)

Heating tool

d)

S. Deveci 140 et al. / Polymer Degradation and Stability 162 (2019) 138e147
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Description:

Descrigﬁon: start date: 96/12/24
start date: 1396/08/04 pipe size: 110mm-SDR11-Sample 2
Pipe size: 110-SDR11 Material: CRP100/B-Lot96557
pe s o COMPANY: SEMNAN POLYEHYLENE
Material: PE100-CRP100 Pipe notch test Client SHAZAND PET
COMPANY: SEMNAN POLYEHYLENE Kind of Test:
Client SHAZAND PET A
¢ Parameter:
Parameter . Ry Connection: 003
Conn:idlon: 002 i Test-d: 0000000861
Test-id: 00000007 34 : Set pressure: 9.2 bar
Set pressure: 9.2 bar Four notches equi-spaced around :,.-' min. Pressure: 1%
min. Pressure: 1% pipe circumfarance ligsment /A max. Pressure: 2%
max. Pressure: 2% rh'mo s 0./810 0. 32 !ll’hb’ Duration: 1500.00 ih
Duration: 2000.00 ih minimum specified wall thickness / Temperature: 80 °C
Temperature: 80 °C s Conditioning time: 0.0 ih
Conditioning time: 0.0ih 5 Results:
Results: Status: Broken
. Timecounter (Start): 0.0ih
' Brok: ’
‘Is'itslt::jlé;ounter (Start): Urg ir?n / 4 A Timex reading: 735.411h
o : : “ Start date: 16/03/18 10:57:32 am
Timer reading: 1568.28ih P> R End date: 16/04/18 02:11:13 am
Start date: 26/10/17 07:18:26 pm veeenn. Pasition of minimum Burst type:
End date: 01/01/18 03:18:56am waull thickness Burst time: 0.00 sec
Bursttype: Ductile = Burst Pressure: 0.00 bar
Burst time: 0.00 sec e
Burst Pressure: 0.00 bar BTN >
Pipe eno caps Section AA Pressure / Temperature
Pressure / Temperature
10
10 o 85
a5
a5 E ® “ 6
- ;1
2 |_ e g e e & 85 .
]

000 125.0.0 250:0:0 37500 500:0:0 625:0:0 750:0:0

2] 23020 26000 690:0: = 15000 138000

95 3 05 Dyso & 0393 (53,5 Al
Natural - 1568 h SIS R e e 028 > Black compound- 735 h
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Description:
start date:
Pipe size:
Material:
COMPANY:
Client

Parameter:
Connection:
Testd:

Set pressure:
min, Pressure:
max. Pressure:
Duration:
Temperature:
Conditioning time:

Results:
Status:
Timecounter (Start):
Timer reading:
Start date:
End date:

Burst type:
Burst time:

Burst Pressure:

Pressure / Temperature

F3

10

1396/04/28
110-5DR11
PE100

JAMIPET SCG-Sample 2 Natural - 1876 h

004
0000000670
9.2 bar

o dJol adgi gl Cawo uaub)o‘.s&w.o@wﬂ oo laiw!

2000.00 ih
g0°C
0.0ih

Broken

0.0 ih »
1876ih

19/07/17 02:14:15 pm

051017 06:15:22 am

0.00 sec
0.00 bar

&

-
]
E-]

000 2000 45000

Black Compound- 450 h

E800:0 200:0 115000 1380:0:0 161000 184000
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In North America today

The following PE resin companies offer inline extrusion

grades for different applications (alphabetically listed):
Chevron Phillips Chemical Company

— Dow Chemical

— INEOS

— Formosa

—  Equistar Chemicals (LyondellBasell)

—  Sasol

Inline compounding is used for all pipe applications:
gas distribution, oil & gas gathering, potable water,
sewage, drainage, conduit, etc.

NOTE: In Japan, Prime Polymers offers non-black inline
extrusion grades for gas applications.
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