Cong nghiép rung

NGHIEN CUU XAY DUNG QUY TRINH CONG NGHE SAN XUAT KEO

UREA FORMALDEHYDE CHAT LUQNG CAO (UF-KC112)
DUNG CHO SAN XUAT VAN DAN

Pham Twong LAm', Trin Vin Chir!, Cao Quéc An', Nguyén Tit Thing!
"Triwong Pai hoc Lam nghiép

TOM TAT

Nghién ctru di tién hanh xay dung Quy trinh cong nghé san xuét keo Urea formaldehyde chét lugng cao (UF-
KC112) ding cho san xuét van dan. Thong qua qué trinh khao nghiém quy trinh so bd & quy mé cong nghiép,
tir d6 hiéu chinh cac budc va thong sé cong nghé phu hop véi thuc té san xuit. Quy trinh dwoc danh gia thong
qua chit luong cia keo UF-KC112 va van dan st dung dong keo nay. Két qua cho thiy, san phdm keo UF-
KC112 tao ra tir quy trinh c6 chét lwong tét, tinh 6n dinh cao, than thién voi méi treong, ham lugng
formaldehyde ty do & muc 1,31%, hoan toan dap ung Quy chuin ky thuat qudc gia QCVN 03-
01:2018/BNNPTNT vé keo dan gd. Van déan stir dung dong keo ndy c6 céc tinh chit co 1y tbt hon hin so voi
tiéu chuan GB/T9846-2015 quy dinh chét lugng cho van dan, dac biét o bén kéo truot mang keo cua van dan
theo chuan Class 1 & mic 1,15 MPa, cao hon nhiu so véi yéu ciu cua tiéu chuan GB/T9846-2015 (quy dinh
>0,7MPa). Déng thoi ham luwgng Formaldehyde ctia van 1a 3,32 mg/m?h dat cép do El1 Chau Au quy dinh tai
tiéu chuan BS EN 13986:2004+A1:2015.

Tir khéa: Haim lwgng Formaldehyde, quy trinh cong nghé, tinh chit co 1y, Urea Formaldehyde, van dan.

1. PAT VAN DE

Keo Urea - Formaldehyde (UF) 1a mot loai
keo duoc hinh thanh trén co sé nhua urea-
formaldehyde (nhua nhiét ran) duoc téng hop
tr phan Ung trung ngung Urea voi
Formaldehyde (Tran va Cao, 2012). Keo UF 1a
mot trong nhitng nguyén li€u keo dugc dung
lau doi va phd bién nhét hién nay, vi ching ¢
nhiing wu diém nhit dinh nhu: Nguyén liéu
diéu ché don gian, dé kiém trén thi trudng, gia
thanh ré. Nguyén li¢u Urea va Formaldehyde
1a nguyén liéu ré nhat trong trong nguyén liéu
cong nghiép hoa hoc hitu co, boi vay gia thanh
ctua van nhan tao st dung keo UF lam chat két
dinh ré, dé& duoc nguoi tiéu dung tiép nhén
(Tran va Cao, 2012; Nguyén va Pham, 2013).
Mot dic diém khéac cta keo UF la tinh nang
dan dinh rit t6t, san pham c6 cuong d6 dan
dinh tuong dbi cao, chiu nhiét, chéng méc, tinh
cach dién tot. Tuy keo UF c6 tinh chiu nudc va
chiu nhiét khong bing keo Phenol-
Formaldehyde (PF), tuy nhién san pham van
thoa méin yéu cau cho vat liéu noi that (Nguyén
va Pham, 2013). Pay la mot trong nhiing 1y do
ma keo UF dugc st dung rdng rai trong nganh
ché bién gd, dic biét 1a dung lam chat két dinh

cho cac loai van nhan tao sur dung trong noi that.

Nhing nim gan day, trén thé gidi di co rat
nhiéu tic gia quan tim va nghién ctru vé Keo
Urea - Formaldehyde: Hong Min-Kug va
Byung-Dae Park nam 2017 da nghién ctu anh
huong cua do nhét keo UF dén chit lugng dan
dinh van dan (Hong va Park, 2017); Ding Rui
va cong sy nam 2013 da nghién ctru anh hudng
ctia bot mi dén do nhét cua keo UF (Ding et al.,
2013); Akpabio ndm 2012 da nghién ctru anh
huong cia d6 pH dén chat luong keo UF
(Akpabio, 2012); Kawalerczyk va cong su da
nghién ctru vé tron cac loai bot cho keo UF
mg dung san xuét van dan (Kawalerczyk et al.,
2019); Lubis va Park nam 2020 da nghién ctu
nang cao hi¢u suét cua chét két dinh nhya Urea
- Formaldehyde ty 1& mol thap théng qua ting
cuong hop chéat nano (Lubis va Park, 2020);
Gongalves va cong sy ndm 2020 da nghién ctru
cic thong sd tong hop cua nhwa Urea -
Formaldehyde téng hop theo quy trinh kiém-
axit (Gongalves et al., 2020). Qua d6 cé thé
thdy van dé nghién ctru keo UF dang duoc
nhiéu nha khoa hoc trén thé gi6i quan tam va
nghién cuu.

Tai Viét Nam, nganh ché bién gd phat trién
tir rat lau, do vay cac nha khoa hoc tir rat sém
cling d3 c6 nhitng nghién ctru vé keo UF. Nam
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2011, Duong Thi Huyén va Nguyén Vin
Thuan di nghién ctru tong hop tao keo UF co
ham luong formaldehyde ti do thip (Duong va
Nguyén, 2011). Nguyén Thi Thuin va cong su
nam 2020 da nghién ctu anh huong cua ti 1¢
thanh phan nguyén liéu dén mot s6 tinh chat
keo UF bién tinh bang PVA (Nguyén, Vil va
Tran, 2020). Thong ké cho thiy, cac nha khoa
hoc Viét Nam cling dang tich cuc nghién ctru
san xuét va nang cao chat lugng ctia keo UF.
Trong ché bién gb dic biét 13 san xuat van
nhan tao, vi¢c nghién ctru, lya chon keo dan
phu hop 13 mot trong nhitng yéu t6 quan trong
quyét dinh dén chét luong mbi dan, pham vi str
dung va gia thanh san phiam (Nguyén va Pham,
2013). Mot sé hing san xuat keo c6 tén tudi
trén thé giéi dang cung cdp cac san pham keo
dan MUF, UF cho thi truong Viét Nam véi )
luong 16n nhu AICA, Casco Adhesives, Better
Resin, Hearin, Quang Minh.... Tuy nhién gia
ban cac loai keo nay thuong kha cao. b6 la
mot trong nhitng tré ngai 16n cho cac doanh
nghiép san xuat van nhan tao véi yéu cau ngay
cang cao ddi v6i san pham, dic biét 1a hang
xuat khau. Van dé¢ dat ra ¢ day 1a can nghién
ciru tao ra mot dong san phém keo UF chit
luong cao dap tng dugc cac tiéu chuan khit
khe vé chét lugng, déng thoi c¢6 gia thanh ha,
nang cao tinh canh tranh cta san phém, dac

biét 1a co thé canh tranh voi san phim nhap
khau cung loai, gitp cho nganh coéng nghiép
san xudt van nhan tao chu dong vé nguyén liéu,
phat trién bén vimg.

Van dan la chung loai van nhan tao dung
lam vat liéu ndi that thong dung nhét hién nay,
van dugc tao ra boi hai thanh phan nguyén lidu
chinh 13 van mong va keo UF, trong d6 chat
két dinh — keo UF ¢6 vai trd quan trong, quyét
dinh t6i chat lugng va gia thanh san phdm van
dan. Do do, nghién cuu xay dung quy trinh
cong nghé tao keo UF chat luong cao ding cho
van dan 13 rat can thiét, nham dap ung nhu cau
16n vé nguyén lidu keo UF cho san xuét loai
san phim nay phuc vu nhu cau trong nudc va
xuét khau. Nghién ctru chu yéu tip trung xay
dung quy trinh céng nghé san xuét san phdm
keo UF dung cho san xut van dan, nghién ctru
mot cach hé théng cac yéu tb anh huong téi
qua trinh san xudt keo UF ¢ quy md cong
nghiép, tién hanh danh gia chit luong keo va
san pham véan dan théng qua céac tiéu chuin
hién hanh.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu, mdy méc thiét bi niu keo
a/ Mdy méc thiét bi niu keo

Hé thong thiét bi san xuét keo UF-KC112

dugc mo ta nhu bang 1.

Bang 1. May méc thiét bi nu keo va thong s6 ky thuat

TT Tén thiét bi

Théng s ky thuat

- Dung tich: Tuy thudc dung tich thyc té ndi nau ctia xudng san xuat.
- Noi két cau 2 16p, gom hé thong 6ng kim loai sodn rudt ga cap hoi qua
nhiét va nudce 1am lanh, st dung ao cach nhiét quanh noi.

1 NO1i nau keo 304; gang duc...).

- H¢ théng canh khu?iy: Vit ligu hop kim chiu an mon hoa chat (inox

- Binh sinh han: Gan véi ndi ndu keo, nhiém vu thu hdi hoi héa chat
phat thai trong qua trinh phan tng.
- No6i nau gan thiét bi dong ho do ap va do nhiét do.

- HE thong dién str dung dién 3 pha 4 day, 380V/F; Dung hai ngudn cap

) He¢ théng diénvahé (1 ngué}l dién ludi va 1 ngudn may phat dy phong). ) )
thong di€u khién - H¢ thong diéu khién sir dung dién ap: 220V — 50Hz; Gan thiét bi Role
bao vé€ qua dong.
3 Heé thdng noi hoi cap - Ap suit: 8 - 10 bar
nhiét - Nhi¢t do: 175 - 183°C
4 Egrﬁgllzli }?;(Ill;hua - Dung tich khoang 10-20 m*; C6 nip day; Dit tranh xa ngudn nhiét.
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b/ Nguyén liéu néu keo

Nguyén liéu st dung dé san xuit keo UF-
KC112 bao gdom: Urea (Ham luong Urea:
98%); Formaldehyde (Ham luong F: 37%);

NaOH (Ham luong: 25%); NH4CIl (Ham lugng:

25%); Nguyén liéu dugc kiém tra k§ ngudn
gbc va chit luong trude st dung.
2.2. Phwong phap va quy mo thi nghi¢m

Xay dung Quy trinh cong nghé san xuét keo
dan chit luong cao dung cho san xuét van dan
(UF-KC112) gdm céc buédc sau:

- Budc 1: Xay dung so by Quy trinh cong
nghé tao keo UF-KC112

- Budéc 2: Khido nghiém Quy trinh cong
ngh¢ tao keo UF-KC112

- Budc 3: Hoan thién Quy trinh cdng nghé
tao keo UF-KC112

Phuong phap thuc hién cac budc xay dung
quy trinh cong nghé tao keo UF-KC112 cu thé:
Buwdc 1: Phwong phdp xdy dung so by Quy
trinh cong nghé tao keo UF-KC112

- Quy moé va phwong phap thuc nghiém

Can ctr cac ndi dung nghién ctru thir nghiém
ché tao keo UF-KC112 dung cho san xuit van
din & quy mo6 2kg/mé; 100kg/me¢ va
1.000kg/mé. Str dung phuong phéap bb tri thuc
nghiém don yéu té 3 1an lap vdi cac yéu té anh
hudng sau:

- Anh hwéng ciia ty 1é phéi trén nguyén liéu
dén chdt heong keo UF va van dan: Cap ty 18
mol F/U: 1,3/1; 1,65/1; 2,0/1.

- Anh huong cua 6 lan, lwong va thoi diém
phoi tron Urea dén chat heong keo UF va van dén:

+ 1 1an dua Urea vao: 100%

+ 2 1an dua Urea vao: 1an 1 khi bit dau nAu,
lan 2 khi bit dau lam lanh. Ty 18 khdi luong
Urea ctia 2 1an dua vao: Ty Ié I: 60:40 (%); Ty
¢ 2:70:30 (%); Ty I¢ 3: 80:20 (%).

+ 3 1an dua Urea vao: 1an 1 khi bit dau niu,
lan 2 khi thyc hién qua trinh bao 6n, lan 3 bat
dau qua trinh 1am lanh. Ty 18 khéi lugng Urea
cta 3 1an dua vao: Ty Ié 1: 55:25:20 (%); Ty 1é
2:65:20:15 (%); Ty Ié 3: 75:15:10 (%).

- Anh huéng cua thoi gian ndu dén chat
leong keo UF va vin ddn: Cip thoi gian:
210:230:250 (phut).

- Anh hwong cua nhiét do nau dén chat
luong keo UF va van dan: Cép nhiét do:
90:92:94 (°C).

- Anh huodng cua tdc do khudy tron dén chat
luong keo UF va van dan: Cip toc do:
55:60:65 (v/phut).

- Anh huéng cia gid tri pH trong qud trinh
phan g da tu dén chdt liwrong keo UF va vdn
dan: Céap pH: 4,0-4,5 : 4,5-5,0 : 5,0-5,5.

Nghién ctru di tién hanh s dung cac
phuong phap phén tich, danh gia va xin y kién
chuyén gia, so b dé xuét quy trinh cong nghé
san xuit keo UF- KC112 dung cho san xuat
van dan.

- Dé xudt Quy trinh coéng nghé so b tao
keo UF-KC112

B1: Chuan bi nguyén

B2: Khudy tron

B3: Bao 6n

litu nguyén li¢u; Gia nhiét

v

B6: Kiém tra chat lugng BS5: Lam lanh
san pham

B4: Diéu chinh méi
truong phan ung

Hinh 1. So' d6 Quy trinh céng nghé so b tao keo UF-KC112

Budc 2: Phwong phap khdo nghiém Quy
trinh cong nghé tao keo UF-KC112

- Quy mo thuc hién

Khao nghiém quy trinh cong nghé so b,
nghién ctru tién hanh thuc nghiém néu keo UF-

KC112 & quy mo 3.000 kg/mé tai co s& san
xuat (Cong ty TNHH MDF Hoa Binh), thuc
hién 01 don nau va 03 1an lap lai.

- Pon néiu niu keo UF-KCI112; 3.000 kg:
Pugc thé hién nhu bang 2.
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Bang 2. Pon niu khio nghiém keo UF-KC112, 3000 kg/mé

A Ten Ham luwgng - Khoi hrgng R
Nguyén li¢u (%) Ty 1€ mol nguyén lidu (kg) Ghi chu
3 lan dua vao
Urea 78 ! 962 U;:U»:Us=75:15:10
Formaldehyde 37 1,65 2.038
NaOH 25 Luong thich hop
NH4Cl 25 Luong thich hop

Budc 3: Phwong phap hoan thién Quy trinh
cong nghé tao keo UF-KC112

Sau khi tién hanh nghién ciru khao nghiém
néu keo & quy mé cong nghiép, dé tai tién hanh
danh gia, hoan thién va hi¢u chinh cac budc va
thong s6 cong nghé cia quy trinh cho phu hop
v6i thyc té san xuat, tir @6 hoan thién quy trinh
cong nghé tao keo UF-KC112 trong diéu kién
san xudt quy mé cong nghiép.

- Quy mo thuc hién

Can ctr quy trinh cong nghé da hiéu chinh
hoan thién, nghién ctru tiép tuc tién hanh thuc
nghiém nau keo UF-KC112 ¢ quy mé 3.000
kg/mé tai co s& san xuat (Cong ty TNHH MDF
Hoa Binh), thuc hién 03 14n nau lap lai.

- Pon néu niu keo UF-KCI112, 3.000 kg.

Pon nau theo quy trinh hoan thién niu keo
UF-KC112 dugc thyc hién nhu bang 3.

Bang 3. Pon niu keo UF-KC112, 3.000 kg/mé

Khoéi lwong

A ren X o . R
TT Nguyénliécu Ham luwgng (%) Ty 1€ mol nguyén liéu (kg) F}hl chu
3 lan dua vao
I Urea 78 962 UyiUaiUs=75:15:10
2 Formaldehyde 37 1,65 2.038
3 NaOH 25 14,5
4 NH.CI 25 5

2.3. Phwong phdp kiém tra chit lwong keo va
vdan dan

2.3.1. Phwong phdp kiém tra chit liwong keo
UF-KC112

San pham keo san xuét theo cic quy trinh
dé xuat dugc tién hanh kiém tra va danh gia
chat luong tudn theo cac tiéu chudn va quy
chuan hién hanh. Cac chi tiéu va Quy mo thu

a/ Quy mé thi nghiém nghiém duoc thé hién tai bang 4.
Béang 4. Chi tiéu va quy md thi nghiém kiém tra chit luwgng keo UF-KC112
. Pon vi . . Sé Sf; lwong  Khdi lrong
TT Chi tiéu kiém tra , Tiéu chuan kiém tra lan mau thu/ 1 mau
tinh - A 1w P
lap lan lap (g/mau)
1 Ham luong kho mau EN 827:2005 3 10 5
2 Do nhot mau ASTM D1084-16 3 10 60-100
3 pH mau GB/T 14074-2017 3 10 50
4 Ié?ﬁ;ﬁl‘;‘ﬁg do ti do méu TCVN 11569:2016 3 3 1-3

2.3.2. Phwong phdp kiém tra chit lwong vin
dan swr dung keo UF-KC112

a/ Phwong phdp tao vin ddan

Van dan duoc ché tao véi nguyén li€u va
ché do ép nhu sau:

- Van mong: gd Keo lai, 6 tudi, day 1,7mm
duoc séy dén d6 Am 8%, kich thude van mong
(dai x rong): 1.270x640 mm;

- S6 16p van: 07;

- Luong keo trang: 200+5 g/m?;

- Nhi¢t do ép: tir 100-120°C

- Ap suét ép: 1,2 MPa

- Thoi gian ép: 1,5 phut/mm chiéu day.

b/ Quy mo thi nghiém

San pham van dan sau khi san xudt duoc
tién hanh thir nghiém cac chi tiéu chat luong
lién quan véi quy mo va tiéu chuén thir nghiém
duoc thé hién tai bang 5.
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Bang 5. Chi tiéu va quy mé thi nghiém kiém tra chit lwong van dan 12 mm
stt dung keo UF-KC112

Pon _ S6 SO lwong
TT Chi tiéu kiém tra .., Tiéu chuin kiém tra 14an miu thi¥ Quy cich miu
vi tinh < A 1s
: lap 1lanlap
1 Do am van mau  TCVN 7756-3:2007 3 10 >20g
2 Khéi lwong riéng van mau  TCVN 7756-4:2007 3 10 50x50 mm
3 Truong né chiéu day van mau  EN 317:1993 3 10 50x50 mm
4 "Po bén kéo trugt mang keo mau  EN 314-1:2004 3 10 70x25 mm
5 Do bén udn tinh miu  EN310:1993 3 10 300x50 mm
6 Mo dun dan héi ubn tinh mau  EN 310:1993 3 10 300x50 mm
N 3 3
7  Ham lugng formaldehyde mau  EN 717-2:1995 400x50 mm
3 6 25x25 mm

"Mau thir do bén kéo truot mang keo duwoc xir Iy ngam nude lanh (20+3)°C trong 24h truéc khi thuc

hién thi nghiém.

3. KET QUA VA THAO LUAN
3.1. Quy trinh céng nghé sin xudt keo UF-
KC112

Trén co so ndi dung va két qua nghién ciru
co ban va thuc hién diéu chinh tir qua trinh
khao nghiém san xuét thuc té, d& xudt quy

trinh hoan thién san xuit keo UF-KC112 dang
tong quat pht hop voi nhiéu quy mé san xuét
khéc nhau.

a/ Pon néu tong qudt keo UF-KC112

Pon niu keo téng quat dung cho tit ca cac
quy mb san xuat dugc thé hién nhu bang 6.

Bang 6. Don niu téng quat keo UF-KC112

Khoéi lwong nguyén

A ren . o A -
Nguyén li¢u Ham lwgng (%) Ty 1€ mol lidu (%) Ghi chua
3 lan dua vao
Urea 78 : 32,06 Uy:Ux:Us=75:15:10
Formaldehyde 37 1,65 67,94 Dua vao 1 lan
‘10 2
NaOH )5 0.48 Tinh /c: thio KL tong
nguyén liéu (U+F)
Tinh % theo KL tdng
NHC 23 0.17 nguyén ligu (U+F)

b/ So d6 Quy trinh cong nghé sin xudt keo
UF-KC112

So d6 Quy trinh céng nghé san xuit keo
UF-KC112 diung cho san xuit van dan dugc
thé hién nhu & hinh 2.

¢/ Mo ta cdac budc cong nghé

Buwéc 1: Chudn bi nguyén ligu, thiét bi

- Nguyén liéu st dung trong qua trinh téng
hop keo UF-KC112 bao goém: Urea (ham
luong 98%); Formaldehyde (ham luong 37%),
dung dich NaOH (ham lugng 25%), NH4Cl
(ham lugng 25%).

- Luong nguyén liéu sit dung cho mdi mé
nau phu thudc vao dung tich cua ndi nau keo,
thong thuong dat tir 80-85% dung tich thiét ké
ctia ndi; Trong quy trinh niu keo UF-KC112

su dung ty I¢ mol F:U: 1,65:1, s6 14n cho urea
03 14n theo ty 1& (75:15:10). Luong hoa chét st
dung tuong Ung nhu sau: Luong F: 67,94%;
Luong U: 32,06% trong d6 (Ui: 75%; Uz: 15%;
Us: 10%); Luong NaOH: 0,48% (tinh theo
tong U+F); Luong NH4CI: 0,17% (tinh theo
tong U+F).

- Kiém tra tinh trang cua thiét bi: Trude khi
tién hanh mé ndu can luu y v€ sinh sach ndi
néu, loai bo cac vét ban vét keo cil trong ndi va
trén canh khuéy, kiém tra sy hoat dong cua
canh khudy, hé thdng cap nhiét (dudng dng hoi,
van hoi, dong hd do nhiét, diu do), hé thong
quat hut va nudc lam mat.

Buéc 2: Khudy trén nguyén ligu (U; + F)

- Bom 67,94% luong Formaldehyde vao ndi
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néu. Tron déu hoa chat trong ndi bang hé théng
canh khudy (tbc do quay 60-65 v/phut), sau khi
dung dich duogc tron déng nhét tién hanh kiém
tra pH cua dung dich. St dung dung dich
NaOH (lugng 0,18% (U+F)) dé diéu chinh pH
dat mrc pH 8,5-9,0 & diéu kién thuong.

- Urea lan 1 (U= 75%U) dugc dua vio
thong qua hé thdng tai truc vit, lvong urea cho
vao cham két hop céanh khuéy lién tuc hoat
dong giup qua trinh hoa tron déng déu va triét
dé, tong thoi gian khudy tron nguyén liéu
khoang 15 phut.

Buwdéce 3: Gia nhiét

Sau khi nguyén li€u duogc tron déu hoan
toan, bat dau cép nhiét vao ndi niu béng cach
mé van cp nhiét, tiép tuc duy tri khudy tron
gitip gia nhiét ddng déu ¢ cac vi tri. Dé nang
nhiét do ndi ndu 1én 92-94°C, can khoang thoi
gian khoang 90 phut, dé han ché phan tmg dién
ra qua nhanh can duy tri pH cua dung dich
luén trong khoang 6,0-7,0, lugng NaOH can
dung (luong dung 0,05% (U+F)).

Buédc 4: Cho urea lan 2 (U3) va bdo on

Urea 1an 2 (Uz = 15%U) dugc cho vao chdm
dé theo ddi nhiét do trong ndi, khi cho urea vao
nhiét d6 trong ndi co xu hudng giam, dé phan
mg x4y ra triét dé can duy tri bao 6n & nhiét
d6 92-94°C. Gia tri pH & giai doan nay can duy
tri trong khoang 5,6-6,5, can kiém tra keo
thuong xuyén va didu chinh bang NaOH
(luong dung 0,05% (U+F)). Tong thoi gian cia
cong doan khoang 60 phut.

Buwdc 5: Diéu chinh méi trwong dé phdn
ieng dién ra trigt dé

Bit dau dung cép nhiét dé nhi¢t do trong
ndi giam ty nhién, ding dung dich NH4Cl
(lwong dung 0,17% (U+F)) dé diéu chinh do
pH cua dung dich xudng pH=4,5-5,0 tao diéu
kién cho phan tng tring ngung say ra triét dé,
qué trinh giam pH can tién hanh cham va kiém
tra pH lién tuc 5 phat 1 1an.

Sau khi pH dat muc yéu cau, lién tuc kiém
tra d§ nhot cua dung dich, khi d§ nhot dat mue
130 mPa.s c6 thé tién hanh trung hoa dung
dich dé dung phan tmg trong ndi. Thém NaOH
(luong ding 0,15%(U+F)) vao ndi dé trung
hoa, gia tri pH sau khi trung hoa dat pH 7,0-7,5;
nhiét do trong ndi & khoang 80°C; Téng thoi
gian thuc hién cong doan nay la 45 phut.

Buwéc 6: Cho urea lin 3 (U3) va lam mat

Sau khi dung dich dugc trung hoa bit dau
cép nude lanh dé ha nhiét d6 ndi ndu xuéng
khoang 40°C, dong thoi lién tuc kiém tra do
nhdt cua dung dich. Khi d nhét ciia dung dich
dat mirc 160 mPa.s bit dau thém urea lan 3
(Us=10%U). Vao thoi diém nhiét d6 dat 40°C
kiém tra do pH cua dung dich phai dat tur
pH=7,0-8,0 néu duéi murc nay st dung NaOH
dé didu chinh (lwong dung khoang 0,05%
(U+F)); Thoti gian thuc hién 20 phut.

Buwoc 7. Bdao quan

Dung dich keo sau khi nau duogc cit trir &
khu vuc thoang mat, trong thing c6 nip day,
c¢6 ghi 16 théng tin mé nu, thoi gian nau, thoi
gian bdo quan keo.

Nhan Xét:

- Quy trinh c6ng nghé san xuat keo UF-
KC112 da tach riéng thanh budc cong doan
thao tac kém theo cac thong s cong nghé va
nguyén li€u st dung cho tung budc, dé thuc
hién hon so vdi quy trinh so bd (thuc hién theo
giai doan phan ng);

- Quy trinh hoan thién d théng nhat cong
thirc tinh toan nguyen liéu tong quat cho timg
budc cong nghé, nham phu hop v6i nhidu quy
mé san xuat khac nhau;

- Qua trinh diéu chinh pH bang NaOH va
NH4Cl cta quy trinh da c6 dinh lugng 13 rang
O tung budc cong ngh¢ giup thuan ti€n cho qua
trinh thuc hién, nham diéu chinh mot cach
chinh x4c gia tri pH tai mdi budc cong nghé;

- Quy trinh cong nghé hoan thién da thém
Thoi gian khuay tron. Pay 1a khoang thoi gian
sdy ra cic phan ung cong gitta U va F & didu
kién thuong, nén can mot khoang thoi gian
khudy trén déu cac nguyén liéu trudc khi gia
nhiét (khodng 15 phut), tao diéu kién thuan loi
cho phan ing nay say ra;

- Do d6 nhét cudi cua keo sau khi niu khao
nghiém 1a khé cao so v6i yéu cau cua keo dan
dung trong san xudt van dan. Do vdy ¢ quy
trinh hoan thién da x4c dinh thoi diém két thic
phan tmg sém hon (khi do nhdt dat mbc trong
khoang 120-130 mPa.s thi bit dau tién hanh
két thuc phan Gmg) nham giam d6 nhét cia
dung dich keo sau cung, phu hop voi chat
luong keo UF dung cho san xuat van dan;

- Quy trinh hoan thién di diéu chinh thoi
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gian bao 6n kéo dai hon 10 phit dé tao diéu
kién cho phan tmg dién ra hoan toan va chét
luong keo dong déu hon gitp giam thoi gian
dong rin va tang thoi gian bao quan keo. Thoi
gian bao quan khi nu khao nghiém & mirc 10-

12 ngay la kha thap. Pong thoi, diéu chinh
thém luong NaOH ¢ giai doan cudi dé nang gia
tri pH cua dung dich keo 1én muc trong khoang
7,0-8,0, nham kéo dai hon thoi gian bao quan
keo.

[ Nguyén li¢u sir dung ] [ Piéu kién

R /- Ty 1€ mol F:U: 1,65/1 )
CHUAN BI - Lugng (F): 67,94% - Cho Urea 3 1&n véi ty 18 %
NGUYEN LIEU - Lugng (U): 32,06% khéi luong Urea 1an Iuot 1a | 01
- NaOH: 0,48% (thg U+F) (75-15-10).
l - NH4Cl: 0,17% (tdng U+F)
) 4 N
KHUAY TRON - Luong (F): 67,94% - Tc @6 khudy: 60v/p
(U:1&F) - Luong (U1): 75% (tong Urea) | _ pidy chinh pH: 8,5-9,0 02
- NaOH: 0,18% (tong U+F) - Thoi gian thuc hién: 15p
l N J
4 . )
, - Nhiét do can dat: 92-94°C
GIA NHIET - NaOH: 0,05% (tong U+F) | - Duy tri gia trj pH: 6,0-7,0 03
’ - Thoi gian cap hoi nuée: 90p.
o _J
T A - Luong (Ua): 15% (tong Urea) | - Nhiét do bao on: 92-94°C
BAO ON - o
U - NaOH: 0,05% (tdng U+F) - Duy tri gia trj pH: 5,6-6,5 | 04
(U2) - Thoi gian bao 6n: 60p.
Dirng cap hoi néng:
/ - Nhiét d6 : 80°C x
, ‘, R _ - Giam gia tri pH:”4,5-5’,0
DIEU CHINH MOI - NH4Cl: 0,17% (tdong U+F) | Xdc dinh thoi diém két thic
TRUONG PHAN -NaOH: 0,15% (téng U+F) | phan img: 05
UNG - D) nhét dat: 130mPa.s
Trung hoa dung dich:
- Gia tri pH: 7,0-7,5
K - Thoi gian thuc hié¢n: 45p j
LAM LANH Cép nude lanh ha nhiét dg:
4 2 - Nhiét do: 40°C
(Us) - Luong (Us): 10% (tong Urea) | Do nhét: 160mPa.s 06
- NaOH: 0,05% (tong U+F) Thém Urea ldn 3:
l - Thoi gian thyc hién: 20p.
KIEM TRA CHAT - Keo duogc bao quin & nhiét
LUQNG & BAO do thuong: 25-30°C 07
QUAN - Gi tri pH: 7,0-8,0

Hinh 2. Quy trinh céng nghé san xuit keo UF-KC112

TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 1 - 2021

155



Cong nghiép rung

3.2. Két qui kiém tra tinh chit keo UF-KC112

va van din

3.2.1. Két qui kiém tra tinh chat keo UF-KC112
Keo UF-KC112 sau khi san xuét theo quy

trinh cong nghé dé xuit dugc thir nghiém vé

chét luong tai hai don vi tht nghiém 1a Cong
ty ¢6 phan khao sat & kiém dinh xay dung Ha
Noi va Phong thi nghiém vat li€u va cong nghé
gd - Vién nghién cttu Cong nghiép rimg cho
két qua thé hién tai bang 7 va 8.

Bang 7. Két qua thir nghiém keo UF-KC112
(theo bang két qua thir nghiém ciia Cong ty c6 phan khio sat & kiém dinh xay dung Ha Noi;
Ngay thi nghiém ngay 20/7/2020)

TT Cic chi tiéu Don vi Két qua thir nghiém Tiéu chuin Théng s6 tiéu chuin
thi nghiém  Lanl Lian2 Lin3 TB thir nghiém quy dinh

1 Efgn lwong % 57,59 54,88 56,96 56,48 EN 827:2005 .
2 Do nhot mPa.s 255 233 247 245 ASTM D1084-16 -
3 Gia tri pH - 7,28 7,34 7,41 7,34 GB/T 14074-2017 -

Ham luong

Ham lugng formadehyde ty do

’ TCVN khoéng 16n hon 1,4%

0, )
4 tfzrcliqz)aldehyde % 1,25 1,36 1,32 1,31 11569:2016 (Theo Quy chudn
- QCVN 03-

01:2018/BNNPTNT )

Biang 8. Két qua thir nghiém ham hrong Formaldehyde tu do keo UF-KC112
(theo bang két qua thir nghi¢m ctia Phong thi nghiém vit li¢u va Cong nghé g6 - Vién nghién ciru
Cong nghiép rirng; Ngay thi nghiém 02-07/10/2020)

x Chi tiéu Phwrong phap , Kétqua Pon Pianh
T KH mau thir nghiém thir nghiém thirnghiém  vi  gid’
Ham lugng
201003-1/PTN - TCVN- .
boUrkeny)  FOMECNE 500016 105 oo ba

Tir két qua thi nghiém tai bang 7 c6 thé thay,
cac chi s6 vé ham lugng kho, do nhot va gia tri
pH cia keo UF-KC112 déu phu hop v6i mirc
chit lugng keo UF thong dung str dung cho san
xuit van dan. Pong thoi, thi nghiém kiém tra
chét lugng keo UF-KC112 dugc 1ap lai ¢ 3 mé
niu cho két qua c6 su sai khac khong 16n, cu
thé: Ham luong kho cua keo trong khodng
54,88-57,59%; Do nhdt cua keo trong khoang
233-255 mPa; pH cua keo trong khoang 7,28-
7,41; Ham lugng Formaldehyde ty do trong
khoang 1,25-1,36%. Thong sé chét lugng keo
& cac mé nau khac nhau co gia tri giao dong &
murc nho, didu nay minh ching quy trinh cong
nghé san xuat keo UF-KC112 cho san phim
keo chit lugng tdt va co tinh 6n dinh cao.

Te két qua thir nghiém ham luwong
formadehyde tu do cua keo tai tai bang 7 va
bang 8 déu c6 gia tri nhé hon 1,4 %, dat quy
chuin ky thuit Qudc gia QCVN 03-01:
2018/BNN&PTNT vé keo dan gb.

3.2.2. Két qud thiv nghi¢gm vdn ddn siv dung
keo UF-KC112

Vén dén stir dung dong keo UF-KC112 dugc
¢p thanh phém, sau d6 duoc kiém tra mot sb
cac tinh chit cua véan, két qua dugc thé hién tai
bang 9.

Tir bang két qua thir nghiém céc tinh chat
véan dan (bang 9) so sanh véi mot sb thong sb
theo tiéu chuan Qudc té hién hanh quy dinh c6
thé thiy, 46 4m san pham van ndm trong pham
vi giéi han tiéu chuian GB/T 9846-2015 quy
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dinh; Chi s6 do bén kéo truot mang keo van
dan st dung keo UF-KC112 cao hon han so
v6i tiéu chuan GB/T 9846-2015 quy dinh,
ddng thoi do bén kéo truot mang keo cia van
dan dam bao theo chuan Classl va tiéu chuan
EN 314-1:2004; C6 thé thdy do bén udn tinh
va mo dun dan hoéi udn tinh cta van dan cé gia

tri cao hon dang ké so voi yéu ciu cua tiéu
GB/T  9846-2015;
formaldehyde ty do xac dinh duoc trong van

chuén Ham luong
dan co gia tri trung binh 3,32 mg/m?h 1a hoan
toan dap tmg dugc yéu cdu theo tiéu chuin
Chau Au cip d6 El (BS EN
13986:2004+A1:2015).

Biang 9. Két qua thir nghiém tinh chit vin d4an 12mm sir dung keo UF-KC112
(theo bang két qua thir nghiém ciia Cong ty ¢ phin khio sat & kiém dinh xay dung Ha Ndi;
Ngay thi nghi€ém 20/7/2020)

Cic chi tié Két Tiéu chu . .
sTr M penvi few chtian Chi s tiéu chun quy dinh
thi nghiém qua thir nghiém
- GB/T 9846-2015: Quy dinh d¢
. Am van t khoang (5-16) %
I Poimvan % 1162 TCVN7756-3:2007 - van trong khodng (5-16) %
(quy dinh cho van dan day 9 -
12 mm).
Khoi |
o loriueng Keg/m* 614 TCVN 7756-4:2007 ;
riéng
T p
3 Uoneno % 877 EN317:1993 ;
chiéu day
- Class1: St dung diéu kién kho
trong nha; Mau xir 1y ngam
nudc lanh (20+3)°C trong 24h;
o Khi f,>1,0 khong quy dinh ty 1¢
Do bén kéo A 1 X
4 MPa 1,15 EN 314-1:2004 dién tich pha huy ¢ go.

trugt mang keo

- GB/T 9846-2015: Quy dinh do
bén kéo trugt mang keo > 0,7
MPa (quy dinh cho véan dan day
9 — 12 mm).

- GB/T 9846-2015: Quy dinh d6
bén uén tinh 28 MPa (quy

5 Dobénuéntinh  MPa 40,82 EN310:1993 _
dinh cho van dén day 9 — 12
mm).
- Theo GB/T 9846-2015: Mo
MA d d‘ h,‘\- \ A A ~. 2
6 ;O ~un an hoi GPa 563  EN310:1993 dun da'n hoi uon’ tmh’ 5 GPa
udn tinh (quy dinh cho van dan day 9 -
12 mm).
- Ham luong Formaldehyde cap
Ham 1 do El theo tiéu chuin Chau Au
g CAMIUONS mgm*h 332 EN717-2:1995 (BS EN 139862004 +
formaldehyde .
A1:2015) quy dinh <3,5
mg/m*h.
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Chét luong keo dan 1a yéu t6 hét sitc quan
trong trong viéc nang cao tinh chit co 1y cua
véan dan, c6 thé thy van dan str dung keo UF-
KC112 ¢6 céc tinh chét co Iy vuot trdi so voi
cac thong sb tiéu chudn lién quan quy dinh,
bén canh d6 van dam bao duogc cac yéu td quy
dinh vé ham luong phét thai formaldehyde &
cdp d6 E1 Chau Au. Thong sb vé chat luong
ciia van dan 1a minh chimg chuan muc cho
chat luong keo dan st dung. Nhu vay c6 thé
khang dinh san pham keo UF-KC112 1a san
pham keo c6 chat luong cao, hoan toan dap
g duoc cac tiéu chuan vé keo dan gd.

Quy trinh céng nghé san xuit keo UF-
KC112 d3 duoc 4p dung san xudt thir nghiém
tai mot s6 nha mdy san xuét, quy trinh va san
pham déu duogc cac co s¢ danh gia cao, didu
nay minh ching cho tinh 6n dinh cua quy trinh
cong nghé, mang tinh phd bién, co thé Gng
dung & nhiéu quy mo san xuat khac nhau.

4. KET LUAN

Nghién ctru da xay dung dugc quy trinh san
xuét keo UF-KC112 chét luong cao dung cho
san xuat van dan, st dung ty 16 mol nguyén
liéu F/U 1a 1,65/1, v6i 3 1an dua urea (theo ty
1€ Ui:Ux:Us 1a 75:15:10) vao phan tng ¢ 3 giai
doan khac nhau ctia quy trinh san xuit. Quy
trinh cong nghé duoc xay dung c6 cac budc
thuc hién don gian, dé dinh lugng, cé tinh on
dinh cao.

San pham keo UF-KC112 duoc tong hop tir
quy trinh (quy mé nau 3.000kg/mé, 3 lan lip)
c6 chat luong tdt, dn dinh. Pic biét, keo tao ra
c6 ham luong Formaldehyde tu do <1,4 %,
hoan toan dap tng Quy chuin k¥ thuat Qudc
gia v& keo dan gd QCVN 03-01:
2018/BNN&PTNT.

San pham van dan st dung keo UF-KC112
c6 ham luong formaldehyde <3,5 mg/m*h dat
cap do E1 theo tiéu chuan cua Chau Au (BS EN
13986:2004+A1:2015) quy dinh, van déan s
dung dong keo nay c6 tinh chat co Iy cao hon
hén so véi cac tiéu chuan lién quan quy dinh.

Két qua cta nghién ctru 1a mot trong nhimg
co sé khoa hoc mang tinh thuc tién, gitp cac
nha nghién ctru, doanh nghiép ché bién gd co
thé ké thira va phat trién dong keo UF chat
lwong cao dung cho d6 noi that xuat khau.

Loi cdm on

Nghién ctru nay duoc hd tro kinh phi boi dé
tai Khoa hoc va phat trién cap bd “Nghién ciru
cong nghé sin xuit keo urea formandehyde
(UF) chit lwong cao dung trong san xuit
van nhan tao”.
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RESEARCH CONSTRUCTION TECHNOLOGY PROCESS PRODUCTION
OF HIGH-QUALITY UREA-FORMALDEHYDE (UF-KC112) RESIN
FOR THE PRODUCTION OF PLYWOOD

Pham Tuong Lam!, Tran Van Chu', Cao Quoc An', Nguyen Tat Thang'
"Vietnam National University of Forestry

SUMMARY

This study focused on building a technological process to produce high-quality UF resin (UF-KC112) used for
plywood production. The UF resin's process technology is built through a preliminary process research and
testing process on an industrial scale, thereby adjusting steps and technological parameters to the actual
production. Process technology is judged through the quality of the UF-KC112 resin and plywood using this
resin species. The results show that the UF-KC112 resin created from this process has good quality, high
stability, environmental friendliness, formaldehyde content of about 1.31%, completely meeting National
Technical Regulation on wood adhesives (QCVN 03-01: 2018/ BNNPTNT). Plywood is produced from UF-
KC112 resin has mechanical properties better than the quality for plywood specified in GB / T9846-2015
standard. According to Class 1 standards at 1.15 MPa, higher than the requirement of GB / T9846-2015
standard (specified >0.7MPa). Simultaneously, the formaldehyde content of the plywood is 3.32 mg/m’h,
meeting European E1 requirements according to BS EN 13986: 2004 + A1: 2015 standard.

Keywords: Urea Formaldehyde, Plywood, Formaldehyde content, Physical-Mechanical properties.
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