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ᶢ ừ֙ 

ᵄ  ᵍ ↨טּ≤ █ ᴙ Ἡ ᴣ  זẔּק₩

ἵ᷾ךּ  Ὰּר ṉ ת⌂ Ἡ ℓѕ ᷾ 

ώᵄᴅӈ

εњḲζỴ

 

ẉ↨ẈҌӌ ᴙ Ἡ ᶈᾺּטּ≤ר￼ὸẍẔּזιᴙ

↨זּ ᶭιᴙ ￼↨זּ ֺ ᴙ ᾼṪᾦꞌᵙ≥ּטғ ấ

ẙ ᵃῊι≥ּטẦᴧ ѧғּוᶽ ᵍ ε↨טּ≤ ≥ ֧↨

ὴ ζ Ҩᶴ Ḿ ᵍ ↨טּ≤ ẙק ↨ ἄ֫ᶶ 

ᵼ ι ὶּז ֺ ᴙ Һḕᶈ Ṯ Ґ Ὴ

□ớ Ṯ ṪזᶋẔּא ᶶ  ֺ ┐≢ᶺṀ ῂ│ᾼṪ

ιẦṝ҃ ᵍ ↨↨טּ≤ ẽᵠ ᴙ ớ ι‘֫ת ￼

ồ Ἡ  ᴙ ԋ ֿי ᴧ јᵃתᶟ ᵍ ↨טּ≤

ᴙ ӌ Άֺḧ ᶋא↨טּ≤ ᾦẔּז Ά ιẻἄ҃

ᵍ ↨טּ≤ █ ᴙ Ἡ ιᴨệ҃ѕᶽΆ ￼ ᶽἩ 

ֳᾺχᾂ ҃ ᶈ ᵍ ѧ↨טּ≤ ιֳת  Ὰ ᴧ ɒ҃ῶ 

+ ᵀֿɓӞ Ἡ ιӔ 3min ꞌ ֹ 85%ι◑ ᶽὴ ồ

█ ∂ι Ẃ ᵍ ᶶ↨טּ≤ ᴙ ׁῼ ᶴ

 ἄת ιẔּזṪ ᶶ ￼ ι ḧ҃ ᵍ ῂ↨טּ≤ ↨ ᶴ

ת ὶ ₩Ӕּז￼ Ӊἄ Ẕּז₩Ẫψֳ Ὰ ᴧ֧ ᵍ ↨טּ≤

ᴙ ԋ ιֿי Ḿ □ӴṖι ᴧ ᵀјᵃ ￼↨טּ≤ẙק

ԏῶ ṑḽ￼ἰ Ḓẇἣῶ Ґ ֿιI ῶᾦώ Ґ ᾦꞌι □

ד 180ɫιҐ Ὴ 20s~180s ᴵ ιᶈ 180ɫ 170s-1ׇ֬

120min ẙϋ100mPa.sιᶽẄὂḴᴙ □ớ ι ֘Ẃ

ᴙ ӌ ḕᶈ￼ּז □ớṮιḾᶊṖҾḱᶽ￼ Ḿ

Ẃ ↨ẈҌι ᴧӉἄ  ᾦῶ Ґ ֿιᶈ 100ɫι170s-1 ׇ֬

120min ᵅ￼ ẙϋ100mpa.sι ᾳҮ Ӊ 10%Ҩіιῶᾦ Ӊ

ӴṖᾡ ᴙ ᾼṪἄ ψֳᾺ ᴧẻἄ ᵍ ↨טּ≤ ᴙ ӌ

ᴣ ᷿Ṫ Ἡ ιῳ Ӕּז↨ ẙק ֹ 27Ö104mg/L ι זּ

ӴṖ□ẙ 180ɫι ỌҾḱꞌṇ҈ 25%ψ ֺ҃Ṫᴔקᴙ

ֿӴḕ ᷿ ᶵιẻἄ҃אᶋ ╦┐Ἡ ιӠ א҃

ᶋ 12m 3/min ὴ ї ֺᴙ ￼ ∂ιӔ ᵍ ≤ҡᵿἣ↨טּ≤

Ӡע￼טּ טּ≤ѭק ᾦẦᴧ￼ῶַҭ  

ἄ‛ ѧᶂ ≥ᶾⱡ↔ ᵽԇᴻ ￼ἄ‛ ḧҺιּי Ѳ

ᶱ ￼њḲ ḧι ֹᶂ Ӿ ↨Ẉι ά ᴧ῎њַ 4ҭι

ᴧ ᾰ 5 ιֺ ḧҲў‰֝3 ι ᶈᾺּטּ≤ר זẔּק₩ 2180

Ҍ₭ιַּז ᵍ ↨טּ≤ ֺ ᴙ 186.12 єΆιֳ ὶ
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╝ᾦ 11.18 қӺιḫַא 2.10 қӺιἩ ֳᾺ⸗ָ ֧ι ╝

Һᾦ ⸗ָῘ ιῗ≥ּט Ầᴧ￼ ᶽἩ  ιѭᶊת ╝ᴧ

ṝᵙעᶫӠἴӐ֧ṭᶽ ꞋιᵃỴώᵄ ѭᾺּר ṉ ת⌂

Ἡ ℓѕ ᷾  

 ᴅӈἨ ὸ  ᾳԓḳ ḫιḢἄᴅӈ ḢἄҚḾὴᵄ ẑῂ

҅ ᵀ ѧᴂҚ↓ԊᵙᶂӠḟᶂḲ Ḹ│ ᵙ ḙἩ Ӡ

Ḹ ḧ ԋ│ễ│ ∂ιῂӜꜚҤҚ ғ ￼ừẻ  ᴅӈ

Ἠ Ṅ Ӑѭὸ ᴅӈ￼ѲחẊἨἻ Ẕ￼ ү  

 

 

 
 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

  



3 
 

҇ ҟ 

↨ẈҌӌ ᴙ ￼ḫᾼι⅛ẉ ↨єΆ׳֡ ◊Ӑѭᴙ תᶊרιḾ҈Ὰּ↨זּ

 ι↨◊ Ѥ ֺ ᴙ ᾼṪᾦꞌψ≥ּטẦ ѧғּוᶽ ￼ ᵍ טּ≤

֧↨ιᾺּרᶊתѼḕᶈ ẙק ▬↨ι ὶַּז ᵍ ↨טּ≤ ᴙ ֺι ↨

◊ ֺιṄғ ấ ᵙעᶫӠἴ ↨ ᵀιῗἔ ￼טּ≤ ᵘớἩ  ᵍ

טּ≤ε↨טּ≤ ֧↨ ▬↨ ζԏῶ ẙק εῳ 27Ö104mg /Lζ ↨ ἄ֫ᶶ 

⸗♇ι ὶּז ֺ ᴙ Һḕᶈ Ṯ Ґ Ὴ □ớ Ṯ ֺ

┐≢ᶺṀ ῂ│ᾼṪ  

ḾҨі ιѧᶂ ≥ ᵽ ήṪ ῶ ԇᴻ ᵀ › Ҳў ấṪ Ἡ ᾢ

ԋẔּזᵽ ֺ ӴṖᾡ Ἡ ᴧṝ￼ּג ιҡỉ ҮֹӴṖᾯӌ Үιҡᴅᴠᾭ

ֹᶺᴠᾭ ᵀ Үιҡјᵃ￼ ᶟ ẙ‗ấἩ ӌ ιṄ≥ּקטḙ  ᾳḙ Ầטּ↔≤

ᴧṪ љעᶫ ḙ ᵀιẦṝ҃ ᵍ ↨↨טּ≤ ẽᵠ ᴙ ớ ι‘֫ת ￼

ồ Ἡ  ᴙ ԋ ֿי ᴧ јᵃתᶟ ᵍ ↨טּ≤ ᴙ ӌ Ά

ֺḧ ᶋא↨טּ≤ ᾦẔּז Ά ιᴗῊᶺẉẻἄ҃ ᵍ ↨טּ≤ █ ᴙ

Ἡ  Ѯ ֳᾺ♇ḅїχ 

1 ᾂ ҃ ᶈ ᵍ ѧ↨טּ≤ ιת  ᴧɒῶ  + ᵀֿɓӞ Ἡ ιӔ

3min ꞌ ֹ 85%ι◑ ᶋᶽὴא ồ ∂ι Ẃ ᵍ ᶶ↨טּ≤

ᴙ ׁῼ ᶴתἄ  ιẔּזṪ ᶶ ￼ ι ḧ҃ ᵍ ῂ↨טּ≤ ↨ ᶴ

ת ὶ ₩Ӕּז￼ Ӊἄ Ẕּז₩Ẫ  

2 ᴧ֧ ᵍ ↨טּ≤ ᴙ ԋ ιֿי Ḿ □ӴṖι ᴧ ᵀјᵃ ẙק

ԏῶ￼↨טּ≤ ṑḽ￼ἰ Ḓẇἣῶ Ґ ֿι □ ד 180ɫιҐ Ὴ

20s~180s ᴵ ιᶈ 180ɫ 170s-1ׇ֬ 120min ẙϋ100mPa.s ḾẂ ↨ẈҌι

ᴧӉἄ  ᾦῶ Ґ ֿιᶈ 100ɫι170s-1ׇ֬ 120min ᵅ￼ ẙϋ100mpa .sι 

ᾳҮ Ӊ 10%Ҩі  

3 ᴧẻἄ ᵍ ↨טּ≤ ᴙ ӌ ᴣ ᷿Ṫ Ἡ ιῳ Ӕּז↨ ẙק

ֹ 27Ö104mg /Lι ӴṖ□ẙזּ 180ɫι ỌҾḱꞌṇ҈ 25%ψ ֺ҃Ṫᴔקᴙ

ֿӴḕ ᷿ ᶵιẻἄ҃אᶋ ╦┐Ἡ ιӠ ᶋא҃ 12m3/min ὴ

ї ֺᴙ ￼ ∂ιӔ ᵍ Ӡע￼טּ≤ҡᵿἣ↨טּ≤ טּ≤ѭק ᾦẦᴧ￼

ῶַҭ  
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ѕ ὸẍẔּזừ֙ 

֯Ἡ ṰᶈᾺּטּ≤רԅ ὸẍẔּזι זὸẍẔּק₩ 2180 Ҍ₭ιַ זּ ᵍ

↨טּ≤ ֺ ᴙ 186.12 єΆιᾼṪἄוꞌ 100%ψἔ ҃ ἥ Ṫ ι ḧ

￼ᴙ ớ Ӡ יִ҃ 131 ת 8 ҌẈᴶ 223 30 ӎєΆᴙ ￼ᶋᾼṪא ַ

ιӼ ￼ ᵍ ↨טּ≤ ◊ῗώ ￼ᶋᾼṪᾦꞌא Ӡ ψ ▬↨ ἄוẔּיִ҈ז

18 ҌתιẔּתזᶟ῭זẍ Ẕּז↨◊ε ≥♬ ↨ ≥ ֧↨ ὴ ▬↨

ᶝṴѧ↨ ζ̈̀ ẍ┌ψẻἄז Ḿ ᵍ ᵍ ᵍ ￼ ὴ ᶶַּזἩ Ẋἄו

҈ J10044-HιᶝṴѧ↨Ѽᶈ ᶒᶽת ₩ὸẍẔּז  

ᾢԋᵙἄ‛ ιṰԇẦᴧזẔּק ᾰ 5 ệᴧ῎њַ 4 ҭ ‰֝

3 ι ֳ ╝ᾦ 11.18 қӺι2022 ẉ ệѧᶂ ≥ ᵽἄ‛ ᾦњֳק ᷾

כ 137.5 єӺι‖ᶽ ֘҃Ὰּרᶊתᴙ ↨◊ ἄᾼṪ ӯ ιᵃῊѼ ֘

҃ ᵍ טּ≤ ֧↨ὴᾣ ιדӠᴙע￼ԇᴻṾטּ≤ טּ≤ ỔתӠẦᴧע די

Ὰּטּ≤רᶈᶽ ₩ӴṖᾡ ᵙ ᵍ ΆזԜַּ↨טּ≤ Ẉ ᴧṝιἩ Ẕּׁז῟ Ẃẍ

 

 

ᵺ Ѯ ғ  ῎ ẹ 

ά  ғ ᵄ  

ғ  

ָ 

ᶂ

ָ 

ά ᴺ 

ά  

Ὴ  

Study of crosslinker size 

on the rheological 

properties of borate 

crosslinked guarum  

ᾰ ᶂ ɋ 2023.03 

Improved fracturing fluid 

using: Organic amino 

boron composite 

crosslinker with B N 

covalent bond  

ᾰ ᶂ ɋ 2019.02 

Tertiary cross - linked and 

weighted fracturing fluid 

enables fracture  

stimulations in ultra high 

pressure and temperature 

reservoir  

ᾰ ᶂ ɋ 2020.05 

ᵁ´ ṉ ≥ᴙ ὴ

ԜַּזἩ  
ᾰ ѧᶂ ɋ 2022.06 
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ᴙטּ↔ ὴ ᶶ

  Ἡזַּ
ᾰ ѧᶂ ɋ 2021.12 

ẙק ▬↨ ֺ￼ᴙ

ᴣԎֺᶵΆ│ 
ᴧ῎њַ ѧᶂ ZL201811090192.4  2021.10 

SPHERICAL ORGANIC 

NANO BORON 

CROSSLINKER WITH 

PAMAM CORE AND 

PREPARATION METHOD 

THEREOF,AND GEL 

FRACTURINGFLUID 

ᴧ῎њַ ᶂ US 11655412B2  2023.05  

ớᴙ ᴣԎֺᶵΆ

│ᵙẔּז 
ᴧ῎њַ ѧᶂ ZL202010504121.5  2021.07  

ᶚῶ  Ґ

ֿ ԎֺᶵΆ│ᴣẔּז 
ᴧ῎њַ ѧᶂ ZL201810312593.3  2020.08  

ᴙ זּ ֿק ֿ XZ-

PJJ 
‰֝  ѧᶂ Q/SY XZ0103 -2021 2021.12 

ᴙ זּ ֿ XZ-

SJJ 
‰֝  ѧᶂ Q/SY XZ0105 -2021 2021.12 

ᴙ Ґזּ ֿ ἰ ᶚῶ 

XZ-JLJ 
‰֝  ѧᶂ Q/SY XZ0102 -2021 2021.12 

 

ҋ Ѯ ḢἄҚừ֙ᴣᵀӐԋ ῎ 

ὴ

ᵄ 

ḋ

ᵄ 

ᾤ 

 ח

Ἡ  

 

ṪӐ 

ᴅӈ 

Ḣἄ

ᴅӈ 
Ḿ ￼ Ꞌ 

ᵀӐԋ  

῎ 

1 

 

҇

Ṫ

ṷ 

Ṫ

ṷ 

ѧᶂ

≥ ᵽ

ήṪ

ῶ ԇ

ᴻ 

ҌїӐ

ўԇᴻ 

ת Қ Ἡ  ᴧ

ΆֺӢ ιḾֳᾺ♇1

2 3ᶎῶ ꞋχѮὙḢἄ

ᵍ ↨טּ≤ ᴙ ӌ

ồ Ἡ ￼ת ι

Ḣἄ҃ñῶ  + ᵀֿòӞ

Ἡ ᵙἰ ḒẇἣҐ ֿ￼

ᴧιֺḧ҃ᴿתᶒ ᵍ

↨תᶴטּ≤ ᴙ

Άιᴠљ ᵍ ↨תᶴטּ≤

ᶋא █ Ṫ ￼ֺḧ   

/ 

2 
ắ

 

῞

Қᵔ 
ѧ  

ᴇ

≥ᶽḙ 

ᴇ

≥ᶽḙ 

ѮὙ ᴧ҃ ᵍ ↨טּ≤

ᴙ ԋ ιֿי ᴧ҃

ᵀјᵃ ἰ￼↨טּ≤ẙק

љ  Ở

ҚԊᵃ

Ḣἄ҃ᾺἩ 
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ḒẇἣҐ ֿιᴠљֺ

҃ ᵍ ↨טּ≤ ᴙ

ΆιḾֳᾺ♇2 3ᶎῶ

Ꞌ  

￼ ᴧљ  

3 

Ḗ

Ṥ 

א

 ת
Ṫ

ṷ 

ѧᶂ

≥ ᵽ

ήṪ

ῶ ԇ

ᴻ 

ҌїӐ

ўԇᴻ 

ᴃי  ҚֺḧἩ 

Άᾢԋ ộ ᴣאᶋ

Άιᴠљֺḧ҃ ᵍ

↨טּ≤ ᴙ ΆιḾ

ֳᾺ♇2 3ῶ Ꞌχ

ᴃ ᶋא҃ ᵍ ↨טּ≤

ᴙ ӌ￼ὸẍẔּז  

ᴃי

ҚḾ ᵍ ≥

↨טּ ᴙ

ӌ ￼ ᴧ

ώӗἩ ộ

ᴣ ᾟὙ 

4 

Ѳ 

῞

Қᵔ 

ᾨא

ά 

ѧᶂ

≥ᶽḙ

εר

ҖζԀ

ἾִיӘ

 ת‹

ѧᶂ

≥ᶽḙ

εר

ҖζԀ

ἾִיӘ

 ת‹

ᴠљ ᵍ ↨טּ≤ ᴙ

ӌ ồ Ἡ ￼ת

ιᴠљאᶋ █ Ṫ

￼ֺḧιḾֳᾺ♇3ῶ

ꞋιѭᾺἩ ￼ ᾯḢᵱᴣ

ᵅῼὸẍẔּזӮ֧

Ꞌ  

ᴃי 

Қ Ḣἄ

҃ᾺἩ ￼

ᴧљאᶋ  

5 



ở 

ѕ

Ṫ

ṷ 

ѧ

Ṫ

ṷ 

ѧᶂ

≥ ᵽ

ήṪ

ῶ ԇ

ᴻ 

ҌїӐ

ўԇᴻ 

ᴿ Ἡ ᶈאᶋ￼

ᾼṪΆֺḧᴣӐўὝὤι

ḾֳᾺ♇1 2 3ῶ Ꞌι

ѭᴙ Ά￼ ᾯḢᵱᴣ

ᵅῼὸẍẔּזӮ֧

Ꞌ  

ᴃי 

Қ Ḣἄ

ᶋא҃ љ

ᵅ ӂ 
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ѕ

Ṫ

ṷ 

ѧ

Ṫ

ṷ 

ѧᶂ

≥ ᵽ

ήṪ

ῶ ԇ

ᴻ 

ҌїӐ

ўԇᴻ 

ḫᾼΆֺӢ ι

ᶋᾼṪא ᵅ ӂᴣᵅ

ῼὸẍιḾֳᾺ♇1 2 3

ῶ Ꞌχᴠљ ᶋא҃

ᵍ ↨טּ≤ ᴙ ӌ

ᶈᾺּטּ≤רᴿᶽתᶒ￼Ẕ

זּ  

ᴃי 

Қ Ḣἄ

ᶋא҃ љ

ᵅ ӂ 

7 ⇔

 

῞

Қᵔ 

ѧ

Ṫ

ṷ 

ԀἾִי

ӘṴᾺ

Ṫ

ῶ

үԇᴻ 

ԀἾִי

ӘṴᾺ

Ṫ

ῶ

үԇᴻ 

ἰ ḒẇἣҐ ֿ￼

ᴧιᴠљᴙ Ά Ṫ

ӐᴣᾼṪҌ￼ Ẕớ֫‘ι

Ẋԅ ᴠљאᶋẔּזӐ

ўιѭֳᾺ♇2 3Ӯ֧

Ꞌ  

ᴃי 

ҚḢᵱᴙ

ӌ Άι

ẊὸẍẔּז  
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Ԉ ḢἄᴅӈᴣֳᾺὸẍ Ꞌ 

ᴅӈᵄ  ѧᶂ ≥ ᵽ ήṪ ῶ ԇᴻ ὴᵄ 1 

Ḿ  Ἡ ֳ ớ Ꞌχ 

ѧᶂ ≥ ᵽ ήṪ ῶ ԇᴻӐѭ  ￼ḢἄѮӌιᶈ ֮ ԓḳ

ֺḧ ḫᾼ Ầṝḯԓ Үḫ ὸטἄ‛אᶋ ṪזᶋẔּאᵙזּ

ק֯ Ά ѮṀӐּז  

ԇᴻấ ᴃ  ֺιḧῼẦṝ ֫ ιᴃ ῶא ẊḠὴїℓṪӐιӠ

҃ ￼ ẙᵙ ԇᴻἨἻ҃ ѧɒῶ  + ᵀֿɓӞ Ἡ  ɓ ɒ ᵍ

ᴙ↨טּ≤ ԋ ֿי ɓ ɒ ᵍ ↨טּ≤ █ ᴙ ӌ ɓ ɒ

ᵍ ↨טּ≤ ᴙ ᷿Ṫ Ἡ ɓѧ ᶽᶺᾭ ԓḳιẻἄ҃ ֯Ἡ ἄ‛ιאᶋ

ᴨệ҃זּ Ḅḫᾼᾦ‛  

 ᴅӈῗ ￼Ѯ ꞋᴅӈιᵃỴώᵄѿἍᶪԅ ԓḳιḾὴᵄ ẑῂầ  

ᴅӈᵄ  ᴇ ≥ᶽḙ ὴᵄ 2 

Ḿ  Ἡ ֳ ớ Ꞌχ 

ᴇ ≥ᶽḙѭ  ᶋא ᵙἩ ὸẍ ḫᾼ￼ѮṀᴅӈѳ ιẊ ‖ᴠљ 

￼ ᴧ  

ː ᴧ҃ Ҩ PAMAM ѭ⁄￼ԏῶ ṑḽᵙᶺҐ ♇ӈרẻ ῶ Ґ ֿι

ᵀ ↨טּ≤ẙק Ґ ᾦꞌ זּ Ṉ ˑ ҃ᴿתᶒ ᵍ ↨טּ≤ ֺ

ᴙ ￼Ἡ  ṪӐι ḧ҃אᶋẔּזΆẪιẊᴃאיᶋ ᵙἩ ὸẍ ˒Ḿᴙᵅὴ

ᾦ‛ ֫‘ιѭᵅῼἩ ᴧṝώӗ҃ấ  

 ᴅӈῗ ￼Ѯ ꞋᴅӈιᵃỴώᵄѿἍᶪԅ ԓḳιḾὴᵄ ẑῂầ  

ᴅӈᵄ  
ѧᶂ ≥ᶽḙεרҖζԀἾִיӘ›

 ת
ὴᵄ 3 

Ḿ  Ἡ ֳ ớ Ꞌχ 

ѧᶂ ≥ᶽḙεרҖζԀἾִיӘ›תῗ  ᴧѮ Ḣἄᴅӈιῗ ᵍ ↨טּ≤

ᴙ ԋ ֿי ᴧ￼ѮṀᴅӈ  

ː ҃ᴿתᶒ ᵍ ↨טּ≤ ֺ ᴙ ￼Ἡ  ṪӐι ḧ҃אᶋẔּזΆ

Ẫι ᴧ҃ ҈זּ ᵍ ￼↨טּ≤ ớ ᴙ Ἡ ψˑḾ ᵍ ↨טּ≤ ᴙ ￼

ᶋא █ Ṫ ╙ ώ֧ᾡ Ỵ   

 ᴅӈῗ ￼Ѯ ꞋᴅӈιᵃỴώᵄѿἍᶪԅ ԓḳιḾὴᵄ ẑῂầ  

ᴅӈᵄ  ԀἾִיӘṴᾺ Ṫ ῶ үԇᴻ ὴᵄ 4 
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Ḿ  Ἡ ֳ ớ Ꞌχ 

ԀἾִיӘṴᾺ Ṫ ῶ үԇᴻѭ  ᶋא ᵙἩ ὸẍ ḫᾼ￼ѮṀᴅӈѳ

ιẊ ‖ᴠљ  ￼ ᴧ  

ː ᴧ҃ ҈זּ ᵍ ￼↨טּ≤ ᶚῶ ἰ ḒẇἣҐ ֿψˑ ҃ᴿתᶒ ᵍ

↨טּ≤ ֺ ᴙ ￼Ἡ  ṪӐι ḧ҃אᶋẔּזΆẪψ˒Ḿ ᵍ ↨טּ≤

ᴙ ᶋא￼ █ Ṫ ╙ ώ֧ᾡ Ỵ ψ˓ ‖ᴠљאᶋ Ά ιӼ֫ ḫ

Ἡ ὺᾼι ẹỞ ᶋא ιẊѭἩ ὺᾼḢᵱώӗấ   

 ᴅӈῗ ￼Ѯ ꞋᴅӈιᵃỴώᵄѿἍᶪԅ ԓḳιḾὴᵄ ẑῂầ  

ѓ ừᵃỴ ῎ 

ừᵃỴѿ 

ἵ᷾ךּ ᵄ χ ᵍ ↨טּ≤ █ ᴙ Ἡ ᴣ  זẔּק₩
ᶏ ֟ ̔ 

1ζ ᾰ 

[1] Winhua Mao,Jincheng Mao,Baiyan Liu,Yachen Xiao,Xiaojiang Yang,Chong 

Lin ,Yang Zhang,Quanhang Wang,Quan Zhang .Study of crosslinker size on the 

rheological properties of borate crosslinked guarum  [J]. International Journal of 

Biological Macromolecules, 2023, 231: 123284.  

[2]  Zhaoyang Zhang,Jincheng Mao,Yang Zhang,Tianxing Han,Bo Yang,Wei 

Xiao.Improved fracturing fluid using: Organic amino boron co mposite 

crosslinker with B N covalent bond[J]. Journal of Applied Polymer Science, 2019, 

136(25): 47675.  

[3]  Xiaojiang Yang, Jincheng Mao,Wenlong Zhang, Heng Zhang, Yang 

Zhang,Chong Zhang,Dong Ouyang,Qiang Chen,Chong Lin,Jinzhou Zhao.Tertiary 

cross- linked and weighted fracturing fluid enables fracture stimulations in ultra 

high pressure and temperature reservoir.[J]. Fuel, 2020, 268: 117222.  

[4] ẹ,Ṙֲ, , –, ᾦ , ᾰ֓, ᴙטּ↔ . ὴ ᶶַּזἩ

 [J]. Ὰּר ≥ᶾⱡ↔,2021,17(04):36 -40. 

, [5] ở, ᾦ , ᾰ֓,ђᶱ . ᵁ´ ṉ ≥ᴙ ὴ ԜַּזἩ [J].≥

ḙ,2022,39(02):258קטּ -262. 

2ζ њַ 
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ẙק [1] ▬↨ ֺ￼ᴙ ᴣԎֺᶵΆ│ ZL 201811352621.0  

[2] SPHERICAL ORGANIC NANO BORON CROSSLINKER WITH PAMAM CORE 

AND PREPARATION METHOD THEREOF,AND GEL FRACTURINGFLUID   

US 11655412B2  

[3] ớᴙ ᴣԎֺᶵΆ│ᵙẔּז ZL 202010504121.5  

[4] ᶚῶ  Ґ ֿ ԎֺᶵΆ│ᴣẔּז ZL 201810312593.3  

3ζ‰֝  

[1] ᴙ זּ ֿק ֿ  XZ-PJJ Q/SY XZ0103 -2021  

[2] ᴙ זּ ֿ  XZ-SJJ Q/SY XZ0105 -2021 

[3] ᴙ Ґזּ ֿ ἰ ᶚῶ   XZ-JLJ Q/SY XZ0102 -2021  

ֲ ̔ 

ֲ ҉ץ Ғ≠ȁ ᴆ ᵬ ȁ ȁ ᵬҹ

2023 ҈ ̆ғֽ ԍ

ȁ Ҭ

Ҍ ӊ↓ Ȃ 

ֲ ȁ ֟ Ҍ ᵬҹׂ

Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



10 
 

 
 

 
Ὲ  2023  8  15  2023  8  22 ̆῍  7 Ȃ

Ὲ ῤ̆  ̆ ӥץ ҍḤ Ȃ 

  ֲ ̔ ᴯ  

̔0990-6633085  

̔2021591009@cupk.edu.cn  
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