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A foreign friend said that the bico fiber’s price used by them is Chinese nonwovens price in his lecture at a fair in Shanghai in 1999. And another friend from a famous feminine hygiene of west country said that their company have good interests except Chinese branch every year. It is unlucky, isn’t a joke but it is ture! So, it is essential and valuable that it is investigated about the market and economic state of fiber, nonwovens and end-use for hygiene and medical in China. There are many differences in fiber and nonwovens of tech, material and machine and so on between China and the world’s market. We will discuss many details in this article. 

The state of fiber for nonwovens

Nonwovens mainly are used for feminine hygiene, baby care and adult incontinence in China. It is well-known that most of textile fiber in market can be used for nonwovens industry. But ,in fact, a great of chemical textile fiber is used widely instead of nation,besides of  Pulp fiber for paper .
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             Fig1.is fiber in nonwovens for hygiene and medical in China

It is obvious that above fiber are used in China.

1.The rayon is not main fiber for nonwovens and is only partly used in spunlace .
2.More and more bico fiber and pulp is used for nonwovens for hygiene and medical material.

Most of nonwovnes’s fiber can been made in China after 90’s. Only pulp and special bico fiber is imported.

PP fiber

PP fiber is used most widely in China in nonwovens and is most cheap chemical fiber. PP nonwovens is surface of feminine hygiene, baby care, adult incontinence and so on. In the past it is used for wad and toy, sometime for apparel . But today, it is used rarely in these field because of its too low melt point, easy to fire and other reason .It was well-known that the PP fiber is hard-hand and no-rewet in tradition. But today, because spin tech has improved greatly and new absorb finish oil is used, the PP fiber become very-soft and good absorb. So, PP fiber is reformed and is used widely for hygiene and medical material and other various fields. PP fiber has many difference between tradition textile and nonwovens for feminine hygiene and medical.

Need for hygiene

It is most important for feminine hygiene and medical about it . So,the fiber must be inspect by hygiene and medical standard.

The fiber need hydrability ( hydrophilic or hydrophobic) 
Traditional chemical fiber needn’t and have not hydrability. But the nonwovens and fiber for hygiene and medical need hydrophilic or hydrophobic, it is because its end-use need to touch with bady’s skin .For hydrophilic fiber, super absorb spin finish oil is invented. Here, fiber is encircled by new super-absorb finish oil and the oil have good hydrous and can absorb a great of water.For hydrophobic fiber,the use of finish is only for fiber line process and need no-static in thereafter production and hydrophobic property in nonwovens.

The Linda Chemical company produce various chemical fiber and filament finish. Their 2028type ,3028type finish is for hygiene and medical material. The finish accord with Chinese hygiene and medical state standard.

Can used for nonwoven process for high speed card up to 500 mpm in nonwovens process.

Specification is not the same.

In fact, the fiber is a low intensity and high elongation fiber. It is not cotton type. Nor the mid-long and wool-type fiber. The fiber, even nonwovens, must be very soft handle. So producer must increase elongation of fiber over 200%, even of long spin process, and have to decrease its intensity at very fine and differ from tradition textile fiber. It is viable that the intensity is decreased to about 2 CN/Dtex because of short nonwovens process route. The fiber crimp may be changed for various nonwovens production line. 

        Item         Nonwovens      Tradition textile(cotton-type)

     Fineness(dtex)     1.7-2.2                1.7-2.2

     Length(mm)       40or51                 40

     Intensity(CN/dtex)  1.5-2.5               3-6.5

 Elongation(%)     220-380              20-80 

 Crimp(/100mm)    60-100               50-60

     Hydrability        need                 needn’t

   Fig2.is PP fiber specification compare list between nonwovens and tradition textile.

About 6-7 factories produce PP hygiene fiber. The output is about 40,000 ton/year. Basically, Chinese PP fiber production line is short spin (one step) from EUR. The Fibervision(China) and Filotech is the biggest PP hygiene fiber producer. Their output is respectively about 8,000 ton/year.

Bico fiber

More and more bico fiber is applied in nonwovens for hygiene and medical product in China .It is used for hot air through and used partly in theramlbond airlaid and spunlace as stick fiber to increase nonwovens intensity. We introduced state of bico fiber(bicomponent staple fiber) in China. There are many change in last year.Three kinds of bico fibers can be produced in China. They are PE/PP fiber, PE/PET fiber for thermal bond and hot air through. Another is the super-short PE/PP fiber for airlaid . Up to now, there are many bico fiber produceres in China and output and consumption of bico fiber is nearly 50,000 ton/year. Most of producer adopt SHCR’s thch to produce bico fiber. Therefore the investment is very low and the quality of fiber can satisfy as airlaid ,thermal bond and air through process in most fields.

Jiaxin is the biggest factory at 18,000 ton/year in the end of 2000’s in china. It is said that they continue increase their output in 2001.Their line is all made by China.Jiangsu Baling and Yanzhou imported most modern line from Neumag of German. Baling also produce PET/PET hollow bico fiber. But it’s investment is too great and the output is too low. Yangzhou’s has been improved greatly in this aspect.

A bico fiber production line (made by China,1500ton/year/line)only need about 300000-400,000USD .Common PE/PP bico price is about 1.35USD/KG.There are less and less bico fiber import from Japan and more and more bico fiber export to other country because of its low price. In China the export amount is about 6000 ton in 2000.

Fig3 is PP fiber and bico fiber producer list

	No
	Producer
	     Site
	       Bico Fiber
	       PP fiber

	
	
	
	Output
	Machine
	
	Output
	Machine

	1
	SHPC
	Shanghai
	4000
	Italy
	One step
	6000
	Italy
	One step

	2
	SHCR
	Shanghai
	1500
	China
	Two step
	
	
	Two step

	3
	Baling
	Yancheng,Jiangsu
	4500
	German
	Two step
	
	
	Two step

	4
	Danyang
	Zhenjiang,Jiangsu
	4000
	China
	One step
	
	
	Two step

	5
	Gangyan
	Zhangjiagang,Jiangsu
	4000
	Themselves
	Two step
	
	
	Two step

	6
	YPCF
	Yangzhou,Jiangsu
	6000
	German
	Two step
	
	
	Two step

	7
	Jiaxin
	Jiaxin,Zhejiang
	18000
	China
	Two step
	
	
	Two step

	8
	Foreast
	Linbo,Zhejiang
	3000
	China
	Two step
	
	
	Two step

	9
	Dacheng
	Linbo,Zhejiang
	3000
	China
	Two step
	
	
	Two step

	10
	Liaoyun
	Liaoyun,Liaolin
	3000
	Italy
	One step
	
	
	One step

	11
	Fibervision
	Suzhou,Jiangsu
	
	
	
	8000
	Italy
	One step

	12
	Filotech
	Shanghai
	
	
	
	8000
	Italy
	One step

	13
	Lanhua
	Lanzhou,Gansu
	
	
	
	1600
	German
	Two step

	14
	Langong
	Lanzhou,Gansu
	
	
	
	4000
	Italy
	One step

	15
	Dalin
	Lian,liaolin
	
	
	
	4000
	Italy
	One step

	
	Totall
	
	51000
	
	
	25600
	
	


Rayon

Rayon has been produced for about 20 years in China. But it is as tradition textile for woven .Only after spunlace tech is imported that rayon is applied for nonwovens for feminine hygiene and medical in China. There are many rayon production line and total output is great about 80,000.The machine is made by China. And the price is slightly more high than abroad. Of course, environment is an annoying in production.

Other fiber

It is small that the amount of other fiber is used for nonwovens for feminine hygiene and medical in China. The PET fiber only is applied as second material in spunlace in hygiene and medical material.

Nonwovens for feminine hygiene and medical in China

The nonwovens industry had great development in past two decade years in China. Nearly all nonwovens process have appeared in China. The theraml-bond process has imported firstly in 80's in China.Then hot air through process is developed the end of 80’s and are from Japan and Germany Fleissner. Air-laid industry was initiated at the end of 90's because Wuzhong imported a commercial used-line (made by M&J) from Taiwan .Since then, a few airlaid production-lines were set up in 1999 and 2000 in China. Nonwovens of thermal bond and hot air through is on surface of feminine hygiene and baby care. No too many difference between thermal bond and hot air through in fact. It is because of consume habit. Most thermal bond producer also produce hot air through nonwovens in China. The airlaid is for interior absorbent core .Spunlace is for baby care and adult .And the spunlace is for medicale in China

Two web is used.They are dry and polymer. The dry web get by fiber card or air. The polymer web is get by polymer spun then directly web.

       Dry ---- fiber  --  card  ----  web

                       Air  ---- web

       Polymer---- supn ---- laid---- web

Main is theraml-melt stick.Inl thermal bond and air hot through..Second is water-jet as spunlace 

Product

   Process             Material       Weight   Factory   Width   output    Price

                                    G/Sq.M             mm  Ton/Year  USD/KG

   Thearml bond        100%PP       18-30            2000-3500         1.8

                 60%PP+40%PE/PP    18-30            2000-3500         2.0

   Hot air through      100%PE/PP     16-30              2500            2.1 

                     100%PE/PET    16-30              2500            2.3

   Airlaid             PULP+Latex    40-95            60-2500           2.2-2.6

                    PULP+Bico fiber   40-95           60-2500           2.2-2.6

  Spunlace         70%Rayon+30%PET  30-75           2000             3.8-4.2

  Spunbond               100%PP       14-30           2000-3400       1.8-2.3

               Fig4. is nonwovens list

	No
	Name
	Site
	Theralmal Bond
	Hot Air Through
	Airlaid
	Spunlace
	Spunbond

	1
	Weichang
	Nanhai,Guangdong
	700
	1000
	
	
	

	2
	Hengan
	Jinjiang,Fujian
	1200
	3000
	
	
	

	3
	Henli
	Fujian
	1000
	
	
	
	

	4
	Phonix
	Shanghai
	7000
	
	
	
	

	5
	Fibervision
	Suzhu,China
	7000
	
	
	
	

	6
	 Xinan
	Jiangsu
	700
	
	
	
	

	7
	Qinyang
	Jiangsu
	1000
	3000
	
	
	

	8
	Hexin
	Jiangsu
	800
	2600
	
	
	

	9
	HongTai
	Jiangsu
	800
	
	
	
	

	10
	Lianyi
	Sandong
	800
	
	
	
	

	11
	Dayuan
	Beijing
	1500
	
	
	
	

	12
	Changzhou
	Hebei
	800
	
	
	
	

	13
	JingKai
	Beijing
	800
	2400
	
	
	

	14
	Fumei
	Dandong
	1200
	
	
	
	

	15
	Qixi
	Zhejiang Linbu
	
	4000
	4000
	
	

	16
	Fuxin
	Zhejiang Jiaxin
	
	1500
	
	
	

	17
	Meijing
	Shanghai
	
	6000
	
	
	

	18
	KNH(China)
	Shanghai
	
	4000
	
	
	

	19
	Feida
	Jiangsu Xuzhou
	
	3500
	
	
	

	20
	No2 wool Factory
	Jiangsu Xuzhou
	
	2600
	
	
	

	21
	Hengan
	Hunan Anxiang
	
	3000
	
	
	

	22
	Changzhou
	Hebei Changzhou
	
	1800
	
	
	

	23
	kermy
	Linxia Wuzhong
	
	
	
	
	

	24
	BBA(CN)
	tianjian
	
	
	5000
	
	

	25
	jiexin
	guangdong dongjie
	
	
	7500
	
	

	26
	xueda
	Zhejiang
	
	
	2000
	
	

	27
	
	Sandong
	
	
	8000
	
	

	28
	Sanhua
	Jiangsu nanjing
	
	
	2000
	
	

	29
	Baodi
	Zhejiang wengzhou
	
	
	1500
	
	

	30
	Pretection
	Hefei,Anhui
	
	
	2000
	
	

	31
	Yuehao
	Linbo,Zhejiang
	
	
	
	2500
	

	32
	Xinhua
	Hangzhou,Zhejiang
	
	
	
	
	

	33
	Dayuan
	Beijing
	
	
	
	
	

	34
	
	Zhenzhou,Henan
	
	
	
	
	


Fig5
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Thermal bond

The thermalbond nonwovens for surface of hygiene is the earliest. At first, 100% PP nonwovens is produced . But it is not easy to stick during producing end-use. The ESC fiber (a bico fiber as melt and stick)had to be imported to improve it .But because it is too expensive ,only 30% ESC is mixed with PP. After bico fiber was produced by Chinese as core/sheath PE/PP fiber in replace of ESC, its application in nonwovens increase endlessly.100% PE/PP nonwovens has appeared even. But, it is unlucky for too many wooly on the surface of 100% PE/PP nonwovens. There are  many kinds of nonwovens from 100% PP,70%PP+30%PE/PP to 100%PE/PP in China. As I know, there are the same change in Southeast Asia because cheaper PE/PP fiber from China is entering their market. There are about 30-50 thermalbond nonwovens production lines in China. Some of them is for hygiene. The biggest factory is Fibervision in Suchou and Phonix in Shanghai. The machine of Phonix is Tonex's  used-line. The fibervision,Phonix and Fumei’s are high speed at 100-120mpm and their line made in Eur. The Chinese machine speed is 60-80MPM normally. The web have two laids of cross laid (two-step) and line laid (one-step) in China. Because thermal bond material and machine are made by Chinese, the nonwovens is very cheap. 

Hot air through

As usual, hot air through nonwovens is made of 100% bico fiber for surface of hygiene material. The fiber in air through has different in a way from thermalbond in quality because the air through nonwovens need soft and loose handle. The material and finish of fiber in air through is such important that differ from one in thermalbond. For good absorb, we have to increase absorb ingredient in spin finish. We must choice the model of PE and PP for bico fiber get soft and loose handle of nonwovens. 

Hengan and Feida imported their hot air through line firstly. Hengan line is from Japan. It is very good. Its dryer is flat screen and the speed can be up to 120mpm in better material. The Feida’s card machine is from USA and dryer is circle from Feleissner of German.The combination of line is not too good. So, the speed is too low about 30-50MPM although the nonwovens’s quality is very good. Afterward, Chinese line and Taiwan line are located in China .The speed of line is about 70MPM .The web have also two kinds of cross laid and line laid. As usual, nonwovens factory mix bico fiber from 2-3 fiber producer to produce nonwovens. It can decrease production cost and get the hybridize advantage. The hot air through line is made by Chinese inl. laid,card,dry and wind.The dryer is circle as Feida’s from Feleissner. The nonwovens price is very lower(About 1.8-2USD/KG) than abroad because the bico fiber is low. 

AIRLAID

Airlaid  pulp-based nonwovens is used for many fields as feminine hygiene, table top, wound care, wet wipes, incontinence, baby care, industrial wiping and so on. It is only widely used for interior absorbent core in feminine hygiene. Most of  hygiene product used thermal bondind system to product airlaid nonwoven instead of latex now. The thermal bonding tech use PE/PP core/sheath bico fiber(about 30-40%) replace latex as agglutinant. With bico fiber and no latex spray system, airlaid nonwoven can only run through a dry oven. The plant is cleaner and the product is better and more for hygiene and medical product.

The bico fiber in airlaid nonwoven is a special super-short length and high decentralize fiber. It's length is nearly to the length of pulp,about 3-5mm. This fiber is also made in China and its price is about 1.6-2USD/KG.

There are 7 airlaid factories in china in the end of 2000.There are two line from west country. It is estimated that output of airlaid nonwoven will be up to 30,000ton/year in China in 2001

The fiber laid by air. It differ from card in hot air through. But bonding system by hot air through is almost the same. Because the machine and the material are made in China,the airlaid price is not too high (about 2.2-2.4USD/kg) and the airlaid has competitive in this world.Up to now,Chinese airlaid line’s width is narrow about 60-1100mm.Chinese machine producer is improving their tech(increase width and rise speed).

SPUNLACE

Product of spunlace can be used for many fieldes. There are two main purpose in China.One is for medical and another is for man-made leather. Yancheng Hygiene Factory plan import ICB line in the beginning of 90’s as first in China. But it abort. Yuhao from Taiwan setup their spunlace line in Lingbo,Zhejiang in the mid of 90’s.It is first line of China. Their machine is made by themselves and mainly for man-made leather. They use PA/PET Mixtro bico fiber as material. This bico fiber must be together, not apartment before water-jet. After it become nonwoven fabric to be jet and draw, it must be apartment and become super-fine fiber of nearly about 0.1D.The consumption are low in this fields. Afterwards, many spunlace factories ( about 20 lines) were setup.in China.

Their product is mainly for medical. Among of Dayuan has bought by Dopont. There are three spunlace patterns as plain, small mesh and big mesh. The material in spunlace for medical is mainly rayon(about 70%) and other is PET fiber. Sometimes, bico PE/PP fiber is also applied to increase nonwovens intensity. The Chinese spunlace price is high. It is because up to now, all of spunlace machine in China is import from abroad. Material’s price is similar to abroad. So, Chinse spunlace is about 4USD/KG.

        Product Name  Spunlace nonwovens for medical

        Material: Rayon + PET(Rate can be changed)

        Pattern  Plain, Small mesh and Big mesh

        Weight  Plain  40-75G/SQ.M

                Small mesh:30-65 G/SQ.M

                Big mesh:40-60 G/SQ.M

         Color  White and dyed

Fig6

SPUNBOND

Spunbond is process from polymer to nonwovens. There are many production lines in China. It was setup in the end of 80’s and for geotextile in that time. The total output is high (about 100,000Ton).But it is not good demand in market. But recently, because Chinese economical is developing swiftly and baby care and adult incontinence is entering Chinese family, the spunbond production has increased. The spunbond nonwovens is PP100% and the price is almost the same as theraml bond. Because of short process, from polymer to nonwoven, its product is great and production cost is lower than from polymer to fiber, then to nonwovens.

State Standard about nonwovens for feminine hygiene and medical 

There are many standards about nonwovens for feminine hygiene, baby care and medical in China. It include material standard, nonwovens standard and hygiene standard. There are two demands. One is for hygiene and another is for product process. The material in every step of process must be up to par.

Standard for sanitary absorbent pads is issued under GB8939-88.It is a China state standard and approved by Light Department of China in 1988. It is replace by GB15979-1995 standard for hygiene standard for disposable sanitary products. in public in1995. It is for feminine hygiene, baby and adult care and medical . The fiber for nonwovens and nonwovens for feminine hygiene and medical must meet hygiene standard firstly. The nonwovens hygiene for feminine hygiene and medical must be inspected before sale and reprocess in China. The end-use product for medical must sanitized by epoxy-ethane or others. It is said that demand for hygiene about feminine hygiene is higher than abroad in China in asepsis.

