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B Abstract

The petrochemical industry involves the production of basic petrochemical products, organic industrial chemicals and
polymers using petroleum or natural gas as the raw material. The industry took hold in Japan in the 1950s and almost
immediately dominated the chemical industry; to this day, the petrochemical industry still remains a key industry,
providing raw materials to a wide range of sectors in the Japanese chemical industry, including pharmaceuticals,
cosmetics, synthetic detergents, paints, plastic molding, and rubber molding. By the 1960s, a mass supply of plastic
products had dramatically impacted society, triggering a polymer revolution and undergirding Japan’s rapid economic
growth. New chemical factory conglomerates sprang up along the coastlines, known as petrochemical industrial
complexes or kombinats.

The petrochemical industry originated in the 1920s in the United States. However, up until the early 1940s, it was
little more than a chemical industry supplying a few organic industrial chemicals. Wood chemistry, oleochemistry,
fermentation chemistry, and coal chemistry had all long flourished prior to the advent of petrochemistry. Petrochemistry
co-existed with these in the U.S. as yet another type of chemical industry. The development of naphtha steam-cracking
technology in the 1940s and the European migration of the petrochemical industry in the 1950s had a major impact on
petrochemical technology. Innovations in petrochemical technology suddenly began to proliferate as the technology
began to be combined with conventional European chemical technology. The petrochemical industry swallowed up the
existing mass-producing chemical industries and quickly assumed a leading role among the other chemical industries.

It was at this time that Japan entered the petrochemicals arena. Since it already had mass-producing chemical
industries in place, it was in a position to do more than simply adopt the new petrochemical technology being
introduced; it could take an active role in new technological innovations. Japan’s prior experience meant that by the
late 1960s it was absorbing petrochemical technologies and successively developing its own. By the late 1970s, the
intensive developments in petrochemical technology had eased, and petrochemistry began to spread across the
developing nations. It was during this time that the negative aspects of petrochemistry began to emerge, such as
environmental issues and chemical pollution issues. On top of this, the two oil crises in the 1970s escalated the cost
of petrochemical products, resulting in a demand for low-emission technology and energy-conserving technology. By
this time the Japanese petrochemical industry was no longer simply relying on technology imports and was developing
its own technology. From the 1980s, the challenge was to develop olefin products with at least three carbons, rather
than ethylene products with two carbons. The Japanese petrochemical industry was very active in this field.
Petrochemistry became a substantial chemical industry with a wide range of products in its arsenal.

Meanwhile, significant changes started taking place on the petrochemical world map with the emergence of the
Middle Eastern petrochemical industry in the 1980s. This trend has accelerated since the 2000s with China entering
the industry and huge increases in production. In the 2010s, the core of the petrochemical industry is taking a dramatic
shift away from the West and towards Asia and the Middle East. Accordingly, Western companies have been
successively dropping out of the industry since the 1990s. However, unlike its counterparts in the West, the Japanese
petrochemical industry took a different path. Japan is now not only planning for greater functionalization within the
petrochemical industry, but also developing fields of functional chemistry outside of the conventional scope of
petrochemistry, even incorporating polymer molding technology.

There have also been changes within the conventional scope of petrochemistry, such as significant growth in the
demand for propylene in contrast to ethylene. In response to these changes in business environment, new trends have
been observed in petrochemical technology since the 1990s. Petrochemistry may change significantly in the next
decade or two. This survey report aims to identify the trends in petrochemical technology throughout the history of the
petrochemical industry worldwide and pinpoint Japan’s contribution to petrochemical technology.
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IF LV UBEBRE = VIR EAR | R ;
EVA c?polymer, poly (ethylene- THL SRR Y = LR T AF vy 7. HAEA
vinyl- acetate)
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HIPS High Impact Polystyrene YR 2 F L NHTSAF v 7
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IPA Isopropyl Alcohol A Wl 2=y % Al
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[EE NWEIXRIE AWKV N
LAS Linear Alkylbenzene Sulfonate @fﬁ TVE d * 7 =% ¥R PEA
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LLDPE Linear -Low Density PSR ) T F L o WHT S RF w2
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MTBE |Methyl tert-Butyl Ether }):/9: yovxNTT 7wy v
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‘ LY ST > s
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PCB Polychlorinated Biphenyl AVfbe 7 == £V S | N S ]
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P JE .
PEEK | Polyether Ether Ketone RV LT IF N b f%ﬁ YIETV YT TTA
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PES Polyethersulfone ARV IZ—FIVANVEK Y ?_%7 VI=TVTTIA
PET Polyethylene-terephthalate AYVLFLUFLT7FL—F TIARF 7 A IRMHE
PP Polypropylene G R v B S NHTIGAF v 7
WLy V=7V v 77T
PPE  |Modified Polyphenylene Ether | Z¥EKY 72 =L vz —F 1 7;“? 7 YY=TVYTTI
. ‘ WHZYY=TYV v rTI %
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. . 27 S Y Rty gh) BVl A 4
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PTFE Polytetrafluoro-ethylene KUYFRIT7NFRTFLY TIGAF v
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W HFEL PR E2Y |
/. \o ] 7 4 p — 7 4
PTMG Poly (tetramethylene ether) |RUF FFAFL VYT —F N7 T )
glycol ya—j
SAN Styrene Acrylonitrile resin ASEHRERM L WHTSAF v >
SBR Styrene Butadiene Rubber AFVYTHIIT TN MHEK T &
Poly (styrene-butadiene- AFVIVT IV AFLYT -
Zh P —
SBS styrene) a7 LEEK AR 7 2 b~
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£ Yz ~—
SIS styrene) oy 7 LHEAR AITEL Z 2 1
TDI Toluene Diisocyanate MV IA4 YT 4H—=1 £V —
THF Tetrahydrofuran Thelu7I v wHl. £/ ~—
ULDPE Ultra Low Density ERRE R Y T L o 752G
Polyethylene
VLDPE Very Low Density BEEE AR 251 S5 2T s

Polyethylene
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