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HiSiaddi is an innovative foreign trade service provider driven by both 

technology transformation and foreign trade services. We have established a 

"1+2+3+4=1" service system and can supply original factory materials of Poly 

methylsilsesquioxane from multiple well-known brands. As a R&D-oriented 

foreign trade service provider, HiSiaddi sorts out key points for 

troubleshooting Poly methylsilsesquioxane production processes from a 

professional perspective for your reference. 

If you require more professional and in-depth analysis regarding process 

troubleshooting or product consultation of Poly methylsilsesquioxane, please 

contact HiSiaddi customer service or visit www.hisiaddi.com 

I. Troubleshooting of Raw Material & Auxiliary Material Section 

1.1 Troubleshooting of Abnormal Core Synthetic Raw Materials 

1. Methyltrichlorosilane: Insufficient raw material purity containing 

impurities such as dimethyldichlorosilane, methyldichlorosilane and 

silicon tetrachloride leads to disordered molecular chain structures after 

hydrolysis and polycondensation, unbalanced ratio of hard and soft 

segments, and severe fluctuations in film hardness and weather 

resistance. Excessive water content in raw materials triggers pre-

hydrolysis in advance to form white siloxane gel, blocking conveying 

pipelines and reducing the proportion of effective monomers for 

feeding. Long-term storage of raw materials causes disproportionation 

and accumulation of low-poly silane impurities, resulting in 

delamination and viscosity drift of finished products during storage. 

Iron, aluminum and other metal impurities in raw materials catalyze 

continuous polycondensation of silanol groups, shortening the shelf life 

of finished products and causing steady viscosity rise at room 

temperature. 

2. Methyltrimethoxysilane (Raw Material for Alkoxy Route): Impurities 

including methanol and dimethylsilane cause unbalanced hydrolysis 

rates, generating granular gel via local rapid crosslinking and reducing 

the transparency of finished products. Incomplete hydrolysis of 

methoxy groups leaves residual alkoxy groups, impairing the boiling 

water resistance and solvent resistance of cured films. Excessive raw 

material acidity triggers self-catalytic pre-polycondensation and 

enrichment of low polymers, leading to discrete viscosity across 

batches. 

3. Process Pure Water: Excessive calcium, magnesium ions and chloride 

ions in water form silicate flocculent precipitates during hydrolysis, 

https://link.wtturl.cn/?target=https%3A%2F%2Fwww.hisiaddi.com&scene=im&aid=582478&lang=zh
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generating white micro-particles in finished products. Excessive 

dissolved oxygen in pure water produces colored silanol oxides during 

high-temperature polycondensation, causing yellowing of finished 

products. High conductivity of pure water leads to excessive ion-

catalyzed crosslinking in the system and increased gel particles. 

1.2 Troubleshooting of Catalytic & Regulating Auxiliaries 

1. Acidic Hydrolysis Catalysts (Hydrochloric Acid, Formic Acid, Acetic 

Acid): Insufficient acidity results in incomplete hydrolysis of 

methylsilane with large amounts of unhydrolyzed Si-Cl / Si-methoxy 

residues, leading to sticky films and poor chemical resistance. 

Excessively strong acidity triggers runaway hydrolysis rate, where 

massive silanol groups crosslink instantaneously to form bulk gel and 

drastically lower yield. Heavy metal impurities contained in acid 

aggravate thermal yellowing of finished products. 

2. Alkaline Polycondensation Catalysts (Ammonia Water, Organic 

Amine): Insufficient alkali dosage leads to low polycondensation 

degree of silanol groups and low molecular weight, resulting in 

inadequate film hardness and abrasion resistance. Excess alkali 

causes over-crosslinking, making products highly brittle and prone to 

cracking with complete loss of flexibility. Incomplete neutralization of 

residual alkali triggers post-polycondensation of finished products 

during storage, leading to continuous viscosity rise and gel caking. 

3. Solvents (Methanol, Isopropanol, Toluene, Xylene): Recycled solvents 

accumulate low-poly siloxane gel and colored impurities, continuously 

contaminating batches during recycling feeding. Excessive water 

content in solvents disturbs hydrolysis equilibrium and broadens 

molecular weight distribution. Excessive residual high-boiling solvents 

cause slow film drying, sticky coatings and reduced temperature 

resistance. 

4. Neutralization Buffers (Ammonium Bicarbonate, Glacial Acetic Acid): 

Unbalanced buffer ratio leaves free acid and alkali residues in the 

system after neutralization, inducing post-crosslinking during long-term 

storage of finished products and unstable viscosity. Residual buffer salt 

ions precipitate as white salt specks on coatings after high-temperature 

baking. 

5. Decolorizing Filter Aid Activated Carbon: High ash content and 

insufficient adsorption activity fail to remove yellow impurities 

generated by silane oxidation. Excessively fine carbon powder particles 
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remain after precision filtration, forming tiny black specks that cause 

defects in transparent coating applications. 

II. Troubleshooting of Low-Temperature Hydrolysis Section 

2.1 Malfunctions in Monomer Dropping Ratio & Feeding Rate 

Excessively fast dropping rate of methyltrichlorosilane / 

methyltrimethoxysilane creates high local monomer concentration, triggering 

instantaneous hydrolysis to produce massive silanol groups and micron-scale 

gel particles via instant crosslinking, resulting in turbid finished products with 

poor light transmittance. Overly slow dropping rate prolongs hydrolysis cycle 

and raises the proportion of low-molecular oligomers, leading to insufficient 

film hardness and poor stain resistance. Unbalanced molar ratio between 

monomers and pure water: excess water generates excessive silanol groups 

prone to gelation; insufficient water causes incomplete hydrolysis with residual 

hydrolysable groups, leading to failure of boiling water resistance of coatings. 

2.2 Abnormal Control of Temperature, Agitation & pH 

Hydrolysis temperature higher than 40°C initiates premature 

polycondensation of silanol groups, forming viscous gel rapidly in the system, 

blocking filtration and causing massive yield loss. Temperature below 10°C 

provides insufficient activation energy for hydrolysis, leading to low monomer 

hydrolysis conversion and abundant unhydrolyzed silane residues. Agitation 

failure causes material stratification: monomer enrichment in upper layer 

triggers runaway local polycondensation while hydrolysis stagnates in lower 

layer, resulting in huge molecular weight differences between batches. 

Persistent acidic or alkaline pH breaks balanced controllable hydrolysis, 

drastically broadening molecular weight distribution and losing product 

stability. 

2.3 Malfunctions of Closed Oxygen-Isolation Protection 

Failed sealing of hydrolysis reactor without nitrogen isolation from air enables 

reactions between dissolved oxygen in water and silanol groups to form 

colored oxidized impurities, causing yellowing of finished products. Open 

operation volatilizes methanol and hydrogen chloride, shifting raw material 

ratios continuously and inconsistent performance across batches. 

III. Troubleshooting of Temperature-Rising Polycondensation (Molecular 

Weight Regulation) Core Section 

3.1 Malfunctions in Temperature Rise Gradient & Holding Time 

Excessively fast temperature rise triggers simultaneous massive 

polycondensation of silanol groups, leading to instantaneous surge of 

molecular weight, excessive product viscosity, increased brittleness and 
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cracking tendency of coatings after baking. Overly slow temperature rise 

raises the proportion of low oligomers, failing to meet hardness, abrasion 

resistance and weather resistance indicators. Insufficient holding time results 

in low polycondensation degree and abundant residual silanol groups, 

causing continuous viscosity increase during storage. Excessively long 

holding time induces over-crosslinking to form dense 3D high polymers, 

eliminating product flexibility and triggering brittle cracking when blended into 

coatings and resin systems. 

3.2 Malfunctions in Secondary Catalyst Dosing & System Homogeneity 

Excessive supplementary dosing of acid/alkali catalyst during 

polycondensation intensifies random crosslinking of silanol groups and 

broadens molecular weight distribution, separating high and low molecular 

weight fractions and causing stratification of finished products upon standing. 

Uneven catalyst dispersion generates gel clumps via local over-crosslinking. 

Unbalanced solvent ratio in the system: high solid content creates highly 

viscous materials with poor mass transfer and local overheating gelation; low 

solid content reduces polycondensation efficiency, raising production energy 

consumption and lowering capacity. 

3.3 Malfunctions in Byproduct Removal Conditions 

Incomplete removal of methanol and hydrogen chloride byproducts leaves 

acidic small molecules in the system, continuously catalyzing post-

polycondensation and viscosity drift of finished products during shelf life. 

Insufficient negative pressure retains byproducts in the system, generating 

pinholes and bubbles on coatings during baking due to volatilization of small 

molecules. 

IV. Troubleshooting of Neutralization Water Washing & Desalting Crude 

Separation Section 

4.1 Out-of-Control Neutralization Endpoint pH 

Neutralization endpoint pH lower than 4 leaves abundant free hydrochloric 

acid / organic acid residues, catalyzing continuous polycondensation of silanol 

groups during long-term storage and steady viscosity rise. pH higher than 7 

retains free alkali, breaking siloxane bonds under high-temperature film 

formation and deteriorating acid & alkali corrosion resistance. One-time bulk 

dosing of buffer agents saturates local salt concentration to precipitate white 

silicate precipitates, generating suspended white specks in finished products. 

4.2 Malfunctions in Water Washing Stratification & Desalting 

Insufficient water washing cycles leave ammonium chloride and organic salt 

residues in the system, causing white salt precipitation on coatings after 
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baking and sharp decline in salt spray resistance. Excessively low water 

washing temperature thickens organosilicon phase with blurred oil-water 

interface, difficult stratification and massive product loss. Insufficient standing 

stratification time carries fine salt colloids into concentration process, forming 

silicate impurities under high temperature. 

4.3 Malfunctions of Coarse Filtration for Gel Removal 

Excessively large or damaged filter screen apertures allow micro gel particles 

generated during hydrolysis to enter concentration process, forming flocculent 

precipitates upon long-term standing of finished products. Clogged filter 

screens retain materials in reactors for continuous polycondensation, leading 

to steady viscosity rise across batches. 

V. Troubleshooting of Vacuum Concentration & Solvent Formulation Section 

5.1 Abnormal Concentration Temperature & Vacuum Degree 

Concentration temperature higher than 110°C triggers thermal crosslinking of 

siloxane at high temperature, abnormally elevating molecular weight and 

product brittleness, alongside slight oxidation yellowing of methyl side chains. 

Insufficient vacuum fails to completely remove solvents, resulting in 

substandard solid content, slow drying and sticky coatings. Over-

concentration with wall dry-out causes carbonization and coking of siloxane 

on reactor walls, mixing dark impurities into materials and deepening finished 

product chroma. 

5.2 Malfunctions in Solid Content & Solvent Compound Formulation 

Excessive water content in diluting solvents triggers slow hydrolytic 

crosslinking of finished products during storage and viscosity rise. 

Unbalanced solvent compatibility impairs miscibility with acrylic, polyurethane 

and epoxy resins, causing stratification and turbidity after compounding. 

Excessively high blending temperature induces rapid post-polycondensation 

in the system with real-time viscosity drift, failing to stabilize indicators up to 

standard. 

VI. Troubleshooting of Decolorization Precision Filtration & Homogenization 

Maturation Section 

6.1 Abnormal Activated Carbon Decolorization Process 

Excessively high decolorization temperature and overlong holding time cause 

activated carbon to adsorb effective siloxane components, reducing yield and 

deteriorating coating performance. Inadequate decolorization conditions fail to 

remove yellow oxidized impurities, lowering finished product light 

transmittance. Open decolorization exposes materials to air for secondary 

oxidation and chroma rebound. Incomplete precision filtration of carbon 
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powder leaves tiny black particles in finished products, generating defects in 

high-end transparent topcoats. 

6.2 Malfunctions in Precision Filtration & Low-Temperature Maturation 

Insufficient filter element precision or damaged filter media allows residual gel 

micro-particles and salt colloids to precipitate floccules upon low-temperature 

standing. Excessively low filtration temperature raises material viscosity, 

reducing filtration flux and invalidating impurity interception. Light exposure 

and high temperature in maturation workshops induce slow post-

polycondensation of silanol groups, continuous viscosity drift and poor storage 

stability across batches. 

VII. Troubleshooting of Hidden Risks in Filling Sealing & Finished Product 

Storage Stability 

1. Long-term storage temperature higher than 25°C: Residual silanol 

groups undergo slow continuous polycondensation, steadily raising 

finished product viscosity and molecular weight, reducing coating 

flexibility with cracking tendency and lowering liquid transparency. 

2. Direct light exposure: Ultraviolet rays induce oxidation of methyl side 

chains on siloxane molecules to form colored carbonyl impurities, 

turning transparent finished products pale yellow and deteriorating 

weather resistance and yellowing resistance of coatings. 

3. Water vapor intrusion & failed package sealing: Trace water 

penetration triggers slow hydrolytic crosslinking, leading to sharp 

viscosity surge and local gel caking in late storage stage. 

4. Cross-contamination from mixed storage: Co-storage with strong acids, 

strong alkalis, inorganic salts and polar alcohol solvents induces 

hydrolysis, chain scission and over-crosslinking of siloxane, completely 

invalidating product miscibility and film-forming performance. 

5. Unqualified container materials: Ordinary carbon steel barrels rust and 

precipitate iron ions, catalyzing continuous polycondensation of silanol 

groups and drastically shortening shelf life. Inferior plastic inner liners 

leach plasticizers, causing loss of gloss and foreign matter precipitation 

after compounding into coatings. 

VIII. Traceability Troubleshooting for Abnormal Finished Product Testing 

8.1 Traceability of Continuous Viscosity Drift & Gelation During Storage 

Residual unreacted silane groups after hydrolysis → Incomplete neutralization 

& desalting leaving acid/alkali salt ion residues → Excessively long or 

insufficient polycondensation holding time → Residual silanol groups from 
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high-temperature concentration → Continuous post-crosslinking induced by 

high temperature and light during storage. 

8.2 Traceability of Yellow Liquid, Poor Transparency & White/Black Micro-

Particles 

Raw material metal impurities catalyzing oxidation → Colored impurities 

generated by oxygen in hydrolysis system → Instant crosslinking during 

hydrolysis forming gel micro-particles → Silicate precipitation from incomplete 

water washing desalting → Residual carbon powder after decolorization 

filtration. 

8.3 Traceability of Insufficient Film Hardness & Poor Boiling Water / Solvent 

Resistance 

Incomplete hydrolysis leaving residual alkoxy / chlorosilyl groups → 

Insufficient polycondensation holding time leading to low molecular weight → 

Unremoved small molecule solvent residues → Slow degradation of siloxane 

main chains during finished product storage. 

8.4 Traceability of Brittle Coatings & Cracking Tendency After Baking 

Rapid temperature rise during polycondensation triggering over-crosslinking 

→ Excessive alkali catalyst dosing forming highly crosslinked 3D structures → 

High-temperature concentration inducing thermal polycondensation and 

excessive molecular weight. 

8.5 Traceability of Poor Miscibility with Organic Resins & Stratification After 

Compounding 

Excessively broad molecular weight distribution mixed with high and low 

oligomers → Residual methanol and small molecule silanes → Mismatched 

solvent polarity during formulation. 

8.6 Traceability of Persistently Low Batch Yield 

Massive gel generated from runaway instantaneous polycondensation during 

hydrolysis causing filtration loss → Organic phase loss during water washing 

stratification → Wall coking residues on concentration reactors → Product 

loss entrained by gel and carbon powder during filtration. 

IX. Rapid Segmented Troubleshooting Process for Batch Abnormalities 

1. Single Batch Abnormality Location: Lock deviations in methylsilane raw 

material purity & water content, hydrolysis dropping rate, temperature & 

pH, polycondensation temperature rise gradient & holding time, 

neutralization water washing desalting conditions, vacuum 

concentration temperature & vacuum degree, decolorization filtration 

and filling parameters. 
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2. Full-Line Persistent Abnormality Location: Failure of raw material 

anhydrous deoxygenation pretreatment quality control, low-

temperature nitrogen-sealed hydrolysis system, polycondensation 

temperature control negative pressure unit, multi-stage water washing 

desalting system, vacuum concentration refining equipment, light-proof 

constant-temperature low-humidity storage system. 

3. Segmented Sampling for Fault Location: Test liquid at hydrolysis 

endpoint → Crude organosilicon after neutralization water washing → 

Intermediate materials after concentration → Finished products after 

decolorization filtration. Detect viscosity, light transmittance, gel particle 

content, silanol residue and solid content in segments to lock faulty 

sections. 

4. Equipment Inspection: Temperature control, agitation and sealing 

system of low-temperature hydrolysis reactor, temperature-rising 

polycondensation negative pressure reactor, neutralization water 

washing stratification equipment, vacuum concentration unit, activated 

carbon precision filtration, sealing performance, temperature control 

and negative pressure stability of light-proof sealed filling equipment. 

5. Auxiliary Material Re-Inspection: Purity and water content of 

methyltrichlorosilane / methyltrimethoxysilane, concentration of acid & 

alkali catalysts, decolorization capacity of activated carbon, water 

content of recycled solvents, ion conductivity indicators of process pure 

water. 

6. Small-Scale Test Verification: Standardized low-temperature uniform 

controllable hydrolysis, gradient temperature rise moderate 

polycondensation, multi-stage neutralization water washing desalting, 

low-temperature vacuum concentration refining process to reproduce 

abnormalities, distinguish root causes among raw material defects, 

auxiliary material failure or out-of-control process parameters. 

X. Core Process Control Red Lines for Full Production Flow 

1. Raw Material Pre-Process Red Line: Strictly control purity, water 

content and metal impurities of methylsilane monomers; reject pre-

hydrolyzed deteriorated raw materials for feeding. Implement full low-

temperature, nitrogen oxygen-isolation and low-ion pure water system 

in hydrolysis section to eliminate instantaneous crosslinking gel and 

colored oxidized impurities from the source. 

2. Hydrolysis Core Red Line: Drop silane monomers slowly and uniformly, 

stabilize low-temperature hydrolysis range, precisely control water-
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silicon ratio and system pH, balance hydrolysis conversion rate and 

crosslinking rate to reduce generation of micron gel particles. 

3. Molecular Weight Control Red Line for Polycondensation: Gradually 

and slowly raise temperature, precisely regulate holding time and 

catalyst dosage, stably control polycondensation degree of silanol 

groups, balance coating hardness and flexibility, strictly control two 

types of defects: brittleness from over-crosslinking and stickiness from 

insufficient crosslinking; thoroughly remove methanol and hydrogen 

chloride small molecule byproducts under negative pressure. 

4. Neutralization Water Washing Red Line: Precisely control 

neutralization endpoint within neutral range, conduct sufficient multi-

stage warm water washing to remove all inorganic salt ions, eliminate 

hidden risks of salt precipitation and post-catalytic polycondensation. 

5. Concentration Formulation Red Line: Conduct gradient low-

temperature vacuum concentration to avoid thermal crosslinking at 

high temperature and methyl oxidation yellowing; strictly control water 

content of diluting solvents, precisely adjust solid content and solvent 

polarity to guarantee good miscibility with organic resins. 

6. Decolorization Filtration Red Line: Conduct low-temperature short-time 

activated carbon refining decolorization, adopt multi-stage precision 

filtration to fully intercept gel micro-particles, carbon powder and salt 

colloids, ensuring finished products high transparency without 

suspended particles. 

7. Filling Storage Red Line: Fill into light-proof stainless steel / anti-

corrosion PE sealed barrels with inner lining; store at constant 

temperature ≤25°C, fully light-proof, humidity 40%–60% in independent 

partitioned warehouse, strictly prohibit mixed storage with strong acids, 

strong alkalis, inorganic salts and alcohol solvents. 

8. Quality Bottom Line: Strictly control six core risks: viscosity drift during 

storage, turbid liquid with particles, yellow brittle coatings, substandard 

boiling water & weather resistance, poor resin miscibility. Qualified 

methylsilsesquioxane finished products are colorless transparent 

uniform liquid with narrow molecular weight distribution and controllable 

silanol groups. Cured films feature high hardness, yellowing resistance, 

boiling water resistance, weather resistance and abrasion resistance, 

with excellent miscibility with acrylic, polyurethane, epoxy and polyester 

resins. Applicable to weather-resistant industrial coatings, wood 

topcoats, plastic clear coats, ceramic coatings, high-temperature 
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resistant insulating coatings, building exterior anti-fouling coatings and 

other application scenarios. 

If you require more professional and in-depth analysis regarding process 

troubleshooting or product consultation of Poly methylsilsesquioxane, please 

contact HiSiaddi customer service or visit www.hisiaddi.com 

Disclaimer 

All technical process and compliance information related to Poly 

methylsilsesquioxane in this document, including but not limited to basic 

product parameters, application guidelines, addition ratios, production 

processes, mass production optimization, fault troubleshooting, material 

compatibility, product selection, testing methods, national regulatory 

standards and market access, are only reference materials for industry 

popular science and technical exchange. They do not constitute professional 

engineering design, production operation specifications, third-party test 

reports, product quality guarantees, chemical safety operation manuals, 

import & export compliance legal opinions, nor form contractual commitments 

for sales, technical services or entrusted processing. There is no guarantee 

that the content can fully adapt to your production, procurement and export 

scenarios. 
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