B A0 b ER AL 2 4R
cEFREABTEHE - Bulletin of Mineralogy,Petrology and Geochemistry
Vol. 31 No. 4,]July 2012

PEFFENMSEVREARFTHRE

At MR F.RER. R EER, T HE,
E ﬁka%ﬁ\\/ﬁaé jﬁ»%%ﬁ%aﬁ] 75

[ Il R T &2 BFSTBE . JE AT 100083

W EaRGAHRETNEE TR FNAE B NEHAAENEAGR. BH AR ENEZA B ARE
KREMES, B+ EEFA B AR R ELRERLATHRLOXEE . RF A BEA . EH HEDECRIBHEFLN
EFEANHR EEMRARTEAR  TEHEARAALAR. FERFATEABEB MEATEFT A AR EH R AR
BEERB .o RAAKG w7 EHEEHRE, PTEFEFHABAAR LR EERS R, A KN & KE KK
ANDE AP FAEREAA R AMRBREEE BRETHAE P OHERTR 2 AN ELRKIEAHFLARET EEA
HWAREELS UM TELABRRENIONEAMAREFM 2 AXERZT A ATREFT A G AN LSRR AL EE THE R
A R AXETH B AEENARRBALEEM  GRELAT ARG P AN RE BT K E A oA m A
FHADAERENTR, MELR T BTN KRERARNRELE BRET AR BAA RS AHEXZRRE T LN K
BFEFEREHRBAENRLMNE NI AREAN AR ATFRNBALHREAR, AT R HRIHER K,

X # W HESAHAREFEABGARRALEMEFTOBER BT AGETH: T GAKEA

hE 4% S TEL32. 2 X HEARIRED A X EHE:1007-2802(2012)04-0312-11

New Advance in Unconventional Petroleum Exploration and Research in China

Z0OU Cai-neng, TAO Shi-zhen, YANG Zhi, YUAN Xuan-jun, ZHU Ru-kai, HOU Lian-hua,
JIA Jin-hua, WANG Lan, WU Song-tao, BAI Bin, GAO Xiao-hui, YANG Chun
PetroChina Research Institute o f Petroleum Exploration & Development , Beijing 100083, China

Abstract; The global hydrocarbon exploration targets and the research of petroleum geology tend to switch from
mm-pm-size pore-throats of hydrocarbon traps to continuous hydrocarbon accumulation in the coexisting sources
and reservoirs with nano size pore-throats. In recent 10 years, the status of the unconventional petroleum resources
is being more and more important in the global energy framework. The unconventional hydrocarbons, tight gas,
coal-bed methane, heavy oil and tar sands have become major domains in the exploration development of unconven-
tional hydrocarbons worldwide; tight oil has become an attractive domain for global exploration and development of
unconventional oil; and shale gas has become a promising domain for the recovery of unconventional gas in the
world. In China, the exploration and development of tight gas, shale gas, tight oil and coal-bed methane have sig-
nificant breakthroughs and the studies of oil shales, gas hydrates and tar sands have been progressed greatly. Cor-
respondingly, the unconventional hydrocarbon researches in recent years in China have processed a lot in following
three aspects: (Ddepositional models of shallow-water delta sandbodies, central-basin sandy debris and lacustrine
phase carbonates in large open depression lake basins; @innovation of unconventional continuous accumulation the-
ory; @discovery and characterization of the nano size pore-throats in unconventional tight reservoirs. In terms of
the rapid development of global petroleum industry and nano technology, this paper proposes a concept of nano hy-

drocarbons and indicates that “nano hydrocarbon” is the development direction of oil and gas industry in the future,
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urgently requiring developing vicarious technologies, such as nano hydrocarbon perspective viewing mirror, nano

hydrocarbon displacement agent and nano hydrocarbon exploration robots. The time of petroleum intellectualization

is coming to us.

Key words: continuous hydrocarbon accumulation; unconventional hydrocarbon; nano size pore-throats; basin center

reservoir; tight oil; tight gas; shale gas; shale oil; nano hydrocarbon
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Table 1 Comparison of conventional and unconventional hydrocarbon characteristics
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Fig. 1 Triangular diagram for types and characteristics

of oil and gas resources
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A-Inner pores within organic matter of Siliurian shale in Well Wei-201 of Sichuan Basin, pore throat diameter between 100-

200 nm; B-Matrix pores within flaky chlorite of shale, Member-7, Yanchang Formation, Upper Triassic Series in Well

Zhang-2 of Ordos Basin, pore throat diameter between 40-300 nm; C-Oil found in nano-sized porethroats within tight sand-

stone, Yanchang Formation, upper Triassic Series in Well Ning-57 of Ordos Basin; D-Intergranular pores within quartz of

tight sandstone, Member8, Xiashihezi Formation, upper Palaeozoic Group in Well Su-315 of Ordos Basin, pore throat diame-

ter between 50-250 nm
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Fig. 4 Typical micrographs of nano size pore-throats in shale oil-gas and tight oil-gas reservoirs in China
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