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1. MO PAU

Khi nghién ctru phan tmg trung hop dé tao ra mot hay nhiéu chit, céc thi nghiém thuong
duoc tlen hanh theo phwong phép c6 dién (1an lugt thay ddi tung thong s, trong khi giit nguyén
céc yéu t6 con lai), phuong phdp nay chi cho phép tim kiém cdc mdi phu thudc giira chi tiéu
déanh gid va céc yéu to anh huong mot cdc riéng biét khi lam thi nghiém mét cach riéng 1€ theo
timg yéu t6. Khi cdc yéu t anh huong ting 1én thi kh01 lwong thi nghiém tang I1én rat nhiéu lan,
theo qua diém ctia nguoi lam thyc nghiém, cang bét sb thi nghiém cang nhiéu cang tot trong khi
van dam bao su chinh xdc ciia mé hinh todn hoc. Vi vay phai xay dung chién Iuoc tién hanh thuc
nghiém mét céch chi dong trén co s phuong phép xir 1f s6 liéu hién dai. Mot trong nhing cich
hién nay 1a str dung phuong phép quy hoach héa thyc nghiém dé xir I s6 ligu [1 - 3].

Polyacrylic 1a mot vat liéu wa nudc quan trong duge Ung dung trong nhiéu linh vic khédc
nhau nhu: khai thac mo, san Xuét gidy, chat keo ty, vat liéu chdng bui [4]. Co nhiéu phuong phap
dé tong hop polyacrylic, trong d6 st dung phuong phdp trung hop goc ty do trong dung dich
nudc la pho bién hon ca [5, 6].

Trong nghién ciru nay, cdc yéu td anh huong dén do chuyén héa va khoi lugng phan tir
polyacrylic tao thanh va tim diéu kién t6i wu cho qud trinh tring hop axit acrylic bang phuong
phap két hop giita thyc nghiém va quy hoach héa thyc nghiém.

2. VAT LIEU VA PHUONG PHAP
2.1. Vit liéu
Axit acrylic (AA) >99% (Trung Qudc, TQ), (NH,),S,0s (APS), NaOH, H,SO, (TQ),
axeton (TQ), ong chuan Na,S,0; 0,1 N, KI (TQ). Cac dung moi dugc cat lai va lam kho trude
khi str dung.
2.2. Phwong phap nghién ciru

Trong nghién ciru nay, phuong phéap quy hoach héa thyc nghiém bac hai tdm tryc giao dugc
sir dung dé khao sét sy phu thudc ciia cic yéu to: Nhiét do (T), thoi gian phan mg (tg), ham
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luong chét xic tdc amoni pesulfat (Ci) trong khi ¢ dinh néng do monome Cm = 0,5 M va pH =
3,7 dén mic d6 chuyén héa H (%) (so vdi khoi lwgng monome ban dau) va khoi lugng phéan tir
M,(g/mol) ctia polyacylic tao thanh.

- Phurong phdp thuc nghiém: Tién hanh tring hop axit acrylic v6i nong d6 monome Cm =
0,5M. pH cua hdn hop phan tng dwoc diéu chinh biang dung dich NaOH 2N va H,SO, dic sao
cho pH = 3,7. Qud trinh tring hgp duogc tién hanh trong binh phan tng 3 c¢b duoc két ndi véi
thiét bi khudy, thiét bj ngung tu, va hé théng suc khi nito. Mot bé didu nhiét duoc sir dung dé gia
nhiét cho qua trinh phan tng véi d¢ chinh xac + 0,5 d¢ C. Khi oxy dugc loai khoi dung dich
monome ngay trude khi tién hanh ‘phan ng trung hop bang céch thdi khi N, trong 20 phut.
Nang nhiét do hdn hop phan tng dén nhiét do nghién ctru, cho xuc tac amoni pesunfat vao hdn
hop phan tmg, tai thoi diém nay la thoi diém bit ddu ciia phan ng. Sau nhitng khoang thoi gian
nhat dinh, dimg phan tmg bang cach thém 1 ml hydroquinon vao hdn hgp phan tmg, 1am lanh
hén hop phan tng xudng nhiét d6 phong. Ly mot lugng miu nhat dinh dé xdc dinh muc do
chuyén hod. Hon hop phan tmg sau d6 duge rét vao 300 ml axeton dé két tia san pham phan
{mg. Két tiia nay sau do6 rira lai véi khoang 100 ml axeton dé dam bao loai bo hoan toan monome
du. Két tiia dugc sdy trong ta sdy chan khong & nhiét 46 70°C dén trong lugng khong doi.

- Do chuyén héa cia phan tmg dwgc xdc dinh bang phuong phdp chuin d6 ndi doi
(phuong phép Hip) va tinh theo cong thirc [4]:

c_ 1Ve=V)N
H (%)= — 2 CVi (1)

trong dé: C: l~é1 népg do cua monome ban dau; N: n6ng ~d(f) cfia Na,S,03; (N); Vo: thé tl’ch cua
Na282§)3 & mau tr?ng (~ml); V: thé tich cua NaZSZQ3 6 mau (hon hgp phéan ung) tai thoi diém i;
Vi: thé tich cua mau (hon hgp phan Gng) tai thoi diém i.

Két qué cudi cting 12 trung binh cong cta két qua ba 1an xdc dinh, chénh 1éch cho phép giita
hai 1an x4c dinh khong qua 1%.

- Khéi luong phan tor (KLPT) cua polyacrylic dugc xdc dinh theo phuong phédp st dung
nhat ké Ubbelohde va phuong trinh Mark-Houwink [4]:
M1 =3,75 x 10* (M) (dl/g) ()

- Quy hogch hoa thuc nghi¢m: Su dung phuong phdap md hinh héa thyc nghiém béc 2 tim
tryc giao ba yéu td va sir dung phan mém MODDE 5.0 tim diém t4i uu [3].

- Céc budc tién hanh:

1. Chon cac muc thyc nghiém theo ving khao sat, tinh cac gia tri that dé 1am thuc nghiém
theo cdng thirc tong quat sau:

Xi==l;xd = (X thye — Xi géC)/ A

trong d6: +1 12 gid tri ma héa mic cao va mic thip cua yéu td khdo sdt; +d la cdnh tay don, lan
luot la céc gia tr1 +1 414 va—1,414; X iy 12 g1a tri thyc cua cac ) yeu t6 khao sat; Xioée la gid
tri gbc clia cic yéu t6 khao st; A; 1a khoang bién thién ctia cic yéu t6 khao sit.

2. Lap bang quy hoach héa thyc nghiém;
3. Lam thi nghiém theo bang quy hoach;
4. St dyng phan mém MODDE 5.0 dé tim diéu kién t6i wu;
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5. Kiém tra d tin cdy ctia md hinh thyc nghiém, dénh gi4 anh huéng cta cic nhén t chinh
dén ham muc tiéu.

- 86 thuc nghiém dé tim mo hinh héa thuc nghiém bac hai tdm truc giao dugc tinh theo
cong thtrc sau:

N=2""+2n+N,

trong d6: 2™ sb thuc nghiém & ma tran gbc; 2.n: s6 thyc nghiém & diém sao; k: s6 yéu té khao
sat; q: 1a muc rit gon; Ny: s6 thuc nghiém ¢ diém tam, thuong lay Ny = 1.

- Banh gid d¢ tin cdy cua md hinh, trong phép tinh cia MODDE 5.0 ¢6 hai gid tri 1a R’ va
Q’ phan dnh kha nang du dodn cua md hinh. Cdc gid tri nay cang tién sat &én 1 md hinh c6 d¢ tin

cdy cang cao. Khi Q> > 0,7 md hinh c6 kha nang tot, it méc 16i. Con R* 1a phan trim gi4 trj twong
thich cia md hinh [3].

3. KET QUA VA THAO LUAN
Dé nghién ciru céc yéu té anh huong dén do chuyén hoa va khdi lugng phan tr trung binh
cua polyacrylic, phan Ung trung hop axit acrylic dugc tién hanh véi céc dicu kién nhu trong

bang 1.

Bang 1. Cac gia tri ma hoa

Gié tri ma hoa 1 -1 0 +d -d
x; nhiét 6 (°C) 90 65 | 77.5 95 60
Gia tri thuc X,: thoi gian (phiit) 120 | 25 | 72.5 | 140 5
X3: ham lugng chat xtic tic 14 | 0.6 1.0 1.57 0.43
Béng 2. Bang ma tran thwe nghiém va két qua thwe nghiém
N() T tg Ci X1 X2 X3 Y1 Yz
1 65 25 0,6 -1 -1 -1 0,515 5,2
2 90 25 0,6 1 -1 -1 0,683 2,2
3 65 120 0,6 -1 1 -1 0,795 4,9
4 90 120 0,6 1 1 -1 0,883 24
5 65 25 1,4 -1 -1 1 0,764 4,1
6 90 25 1,4 1 -1 1 0,936 2,4
7 65 120 1,4 -1 1 1 0,951 3,1
8 90 120 1,4 1 1 1 0,993 2,7
9 60 72,5 1,0 -d 0 0 0,871 5,2
10 95 72,5 1,0 +d 0 0 0,971 2,9
11 77,5 5 1,0 0 -d 0 0,746 3,7
12 77,5 140 1,0 0 +d 0 0,991 3,2
13 77,5 72,5 0,43 0 0 -d 0,792 3,5
14 77,5 72,5 1,57 0 0 +d 0,984 2,7
15 77,5 72,5 1,0 0 0 0 0,962 3,4
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Trong d6: T; tg; Ci la cdc thim sb cong nghé khao sé:[; x1; x2; x3 1a cac bién ma cua T; tg; Ci;
Y1 va Y2 lan luot 1a gid tri trung binh ctia d§ chuyén héa H(%) va khoi luwong phan tir trung
binh M, 10”(g/mol).

Tir céc két qua thyc nghiém, st dung phan mém MODDE 5.0 di tinh duoc cic hé s6 ciia
ham muc tiéu, sau khi da loai bo cic hé s6 khong c6 ¥ nghia ma mdy tinh da théng k&, ham muc
tiéu theo md hinh tryc giao bac hai ciia d6 chuyén héa va khdi lugng phan tir trung binh cua
polyacrylic nhu sau:

Y1=0,99 + 0,05T + 0,09tg + 0,09Ci — 0,04T* — 0,07tg* — 0,06Ci’.
Y2 =3,56 x 10° - 0,91T — 0,29Ci — 0,26Ci* + 0,22T.tg + 0,42T.Ci — 0,8tg.Ci
Céc gia tri R? va Q* duoc thé hién trén hinh 1.

Investigation: TRUNG HOP AXIT ACRYLIC [ R2Adj
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Hinh 1. Biéu dd gia tri R® va Q° dwoc tinh bdi MODDE 5.0

Déi v6i d6 chuyén héa, gi tri R* = 0,976 = 1 va Q> = 0,794 > 0,7; dbi v6i khdi lwong phén
tir, gid trj R? = 0,985 ~ 1 va Q’ = 0,845 > 0,7. Diéu ny chimg t6 mo hinh thyc nghiém c6 df tin
cdy cao va it mac 10i. Phuong trinh héi quy mé ta ding thuc nghiém [3].

Gi4 tri cyc dai cia ham muc tiéu Y1 va Y2 thoa min dé c6 do chuyén héa cua phan tmg
ndm trong khoéng 0,995 < H < 1,0 va khdi lugng phan tr trung binh: 3 x 10° <M, <5 x 107
trong mién khao st 12 Y1 = 15 Y2pmae = 3,8 X 10°.

Céc gid tri toi wu twong ng 1a:

- Nhiét do: 71°C;
- Thoi gian phan tmg: 96 phuit;
- Ham lugng chat xtc tac: 1,08%.

Kiém chimg lai bang thyc nghiém, sir dung cdc diéu kiém trén d¢ tién hanh 3 phan img

trung hop axit acrylic cung véi mot lugng mau nhat dinh, két qua thu dugc nhu trén hinh hinh 3.

Bang 3. Két qua cla cac thwe nghiém kiém chirng

Thi Do chuyén héa (%) Khéi lugng phén tir trung binh (g/mol).
nghiém Cua cdc TN Trung binh Cua cic TN T .
rung binh
1 100 3,78
2 100 100 3,82 3.813
3 100 3,84
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4. KET LUAN

Diéu kién t6i uu cua qué trinh trung hop axit acrylic trong su ¢6 mét cua chat khoi mao
amoni fesulfat da dugc nghién ciru bang phuong phép thyc nghiém, quy hoach héa thuc nghiém
va phan mém MODDE 5.0.

Piéu kién t&i wu cho qué trinh tring hop polyacrylic dé d6 chuyén héa dat 100% va khéi
luong phan tir trung binh 3,8 x 10° g/mol 1a nhiét d6 phan tng: 71°C, thoi gian phan tng : 96
phiit va ham lugng chat khoi mao: 1 08% (theo khdi lwong monome). Két qua di duoc kiém
dinh lai bang thuc nghiém tai diéu kién ti wu cho két qua hoan toan phu hop va dang tin cay.
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SUMMARY

DETERMINATION FOR OPTIMUM CONDITION OF POLYMERIZATION OF WATER-
SOLUBLE BASED ON ACRYLIC ACID USING AMONIUM PERSULFATE AS
INITIATOR BY EXPERIMENTAL OPTIMIZATION

The polymerization of acrylic acid in aqueous solution using ammonium persulfate as
initiator was studied by experimental optimization method. The optimum factors are determined
by MODDE 5.0 software. The results show a perfect and reliable fit with experimental
verification.
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