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NGHIEN CUU DONG HOC CUA PHAN‘ (PNG TRUNG HQP
AXIT ACRYLIC SU’ DUNG CHAT KHOI MAO AMONI PESUNFAT

TRINH DUC CONG, NGUYEN VAN KHOI

1. MO PAU

Phan ung trung hop gdc sir dung khoi mao héa chit trong dung dich cua axit acrylic c6 thé
duoc tién hanh trong nudc ¢ nhi¢t do trung binh trong sy ¢ mat cua chat khoi mao nhu: amoni
pesulfat, kali pesunfat, axetyl peoxit [1] hoac khi c6 mat hé khoi mao oxi hod - khir & nhiét do
thép: amoni pesulfat-ascobic [2], Na,S,05-KBrO;, K,S,05 - NaS,0; [3]. BPong hoc cua phan
{mg tring hop ¢6 thé duge xéc dinh boi nhiéu phwong phap khac nhau, trong d6 ¢6 phuong phap
chudn d6 nbi doi dé xdc dinh do chuyén héa ciia monome thanh polyme [2, 4, 5].

Trong nghién cac nghién ctu trude [4, 5] céc yéu t6 anh huéng dén d6 chuyén héa va khéi
Iugng phén tr cla polyacryhc va diéu kién t6i uu cia phan Ung trung hop axit acrylic da duoc
nghién ctru. Bai bdo nay tiép tuc dé cap dén phan mg tring hop axit acrylic st dung chat khoi
mao amoni pesunfat trong dung dich nudc, toc do phan tmg va nang lugng hoat héa cua phan
ung duoc xac dinh boi cidc phuong phép thyc nghiém.

2. VAT LIEU VA PHUONG PHAP
2.1. Vit ligu

Axit acryhc (AA) >99% (Trung Quoc TQ), (NH4),S,03 (APS), NaOH, H,SO, (TQ),
axeton (TQ), ong chuén Na,S,0; 0,1 N, KI (TQ). Cac dung moi duoc ct lai va lam kho truéc
khi st dung.

2.2. Phwong phap nghién ciru

- P6 chuyén héa ciia phan tng duoc xdc dinh bang phuong phap chuén d6 ndi ddi (phuong
phép Hip) va tinh theo cdng thtrc [1]:
c_ LVe=V)N

H (%)= — 2 CVi (1)

trong d6: C: la nf)ng d6 ciia monome ban dau; N: ndng d9 cua Na,S,05 (N); Vo: thé tich cua
Nazszog & mau trang (ml) V: thé tich cua N32$203 o mau (hon hop phéan tng) tai thoi diém i;
Vi: thé tich cia mau (hdn hop phéan ung) tai thoi diém i.

‘Ket qua cudi cling 1a trung binh cong ciia két qua ba 1an xac dinh, chénh 1éch cho phép giita
hai 1an xdc dinh khong qua 1%.

- Khéi luong phan tr (KLPT) cia polyacrylic dugc xdc dinh theo phuong phdp su dung
nhot ké Ubbelohde va phuong trinh Mark-Houwink [5]:
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M1 =3,75.10* (M, )"* (dl/g). )

3. KET QUA VA THAO LUAN

Piéu kién téi uu cho qué trinh tring hop axit acrylic bing phwong phép tring hop dung
dich sir dung chit khoi mao amoni pesunfate duoc xdc dinh: thoi gian phan tng 100 phiit, nhiét
d6 phan ung 71°C, [APS] = 1,71 x 10°M, [AA] = 0,5 M, pH = 3,7 [5], pH ctia hdn hop phan
g dwoc diéu chinh bang dung dich NaOH 2N va H,SO, dic.

3.1. Pong hoc ciia phan &ng trung hop

Tbc do cta phan tng tring hop (Ry: do chuyén héa ciia monome — mol/l.pht) phu thudc
vao nong do cua cdc chat tham gia phan ung dugc thé hién bdi cong thirc sau:

R, = k.[AA]* [APS]". 3)
3.1.1. Anh hudng cia nong do monome

Qud trinh triing hop axit acrylic dugc nghién ciru v6i ndng d6 monome trong céc khoang tir
0,25 dén 1,0M, giit c6 dinh nong do APS va céc diéu kién khac khong doi. Vi vy cong thic (3)
duoc viét lai nhu sau:

InR, = Ink + a In[AA], trong d6 k = k[APS]".
Céc gia tri thuc nghiém cua phan Gng trung hop axit acrylic dugc trinh bay trong bang 1.

Bdng 1. Anh hudng cta ndng do AA tdi do chuyén héa & 71°C v6i [APS] = 1,71 x 10°M

Thoi gian (phuit) H (%)
[AA]0,25M [AA]0,5M [AA]0,75M [AA] 1,0M
0 0 0 0 0
1,4 7,02 27,63 48,27
15 8,07 25,23 55,18 75,23
25 17,31 4331 72,91 87,18
35 24,18 60,18 83,37 93,51
45 32,52 73,52 89,25 97,32
60 40,86 87,24 94,13 99,48
80 4743 95,73 97,04 -
100 53,32 99,02 99,45 -
R, (mol/l.phtit) 0,591 x 107 1,476 x 107 2,533 x 107 4,108 x 107

_ D0 thi biéu dién moi lién hé giira In[AA] va InR, dugc trinh bay trén hinh 1 sir dung phan
mém Excel v6i chuc nang trendline dé hoi quy tuyén tinh.
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Hinh 1. Db thi biéu dién méi lién hé giita In[AA] va InR,

Do dbc cua duong thang 1a 1,3812 ching to rang bac ciia phan ng ddi véi monome AA 12

1,3812.

3.1.2. Anh hudéng cia nong dg chdt khoi mao

Qud trinh tring hop dugc nghién ctru véi ndng do chit khoi mao APS trong khoang tir
0,95 x 10°M dén 2,21 x 10°M, giit nong do AA va céc diéu kién khédc khong doi. Trong diéu
kién nay cong thirc toc do (3) duoc viét lai nhu sau:

R,=k, [APS]’

Gid tri thuc nghiém ctia qud trinh triing hop axit acrylic voi ndng do chit khoi mao thay d6i
duogc trinh bay trong bang 2.

Bang 2. Anh huéng ctia ndng do APS t6i qud trinh tring hop axit acrylic & 71°C

voi [AA]=0,5M

H (%)
Thoi gian (phut) [APS] [APS] [APS] [APS] [APS]
0,95x10°M|1,26 x 10° M |1,71 x 10° M| 1,89 x 10° M| 2,21 x 10° M
0 0 0 0 0 0
5 31,91 36,81 41,23 45,13 48,75
15 51,10 59,05 65,99 72,73 78,11
25 58,81 67,88 75,93 83,54 89,91
35 65,02 75,13 84,04 92,02 99,00
45 68,94 79,62 89,23 97,56 99,10
60 72,05 83,21 93,51 99,07 99,22
80 73,93 85,43 95,58 99,10 99,21
100 75,21 86,78 97,14 99,10 99,22
R, (mol/Lphdt) | 2,3x10° | 2,66x10% | 2,97x10° | 324x10° | 343x107
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DO thi biéu dién mdi lién hé gitta In[KPS] + 7 va InR, + 7 dwoc trinh bay trén hinh 2 khi st
dung phan mém Excel v6i chuc ndng dich chuyén goc toa d va trendline dé hoi quy tuyén tinh.
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Hinh 2. D6 thi biéu dién mdi lién hé giita In[APS] +7 va InR+7

D6 dbc ciia duong thang 1a 0,4698 chimg to rang bac cta phan tng ddi véi chéat khoi mao
APS 12 0,4698.

Nhur vy, c6 thé thiét 1ap dugc phuong trinh dong hoc biéu dién tdc do phan tng tring hop
AA khoi mao APS nhu sau:

Rg — k [AA]1,3812 [APS](),4698‘ (*)
3.2. Xdc dinh nang luong hoat héa

Bdng 3. Anh huéng cuia nhiét d6 toi qud trinh triing hop axit acrylic véi
[AA]=0,5M, [APS] = 1,71 x 10° M, pH = 3,7

Thoi gian (pht) H (%)
T =65°C T =70°C T =75°C
0 0 0
5 22,12 28,93 50,18
15 49,34 63,28 77,34
25 64,62 79,19 88,27
35 75,13 86,37 95,52
45 82,57 92,17 97,48
60 88,48 96,33 98,84
80 93,75 97,46 99,5
100 96,14 99,52 99,7
R, (mol/l.phtit) 1,736 x 10~ 2,689 x 10~ 3,787 x 107
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Phén ung trung hop axit acgylic duoc thuc hién & cdc nhiét dd khdc nhau tir 65 dén 75°C,
cdc dieu kién khéc gilt khong doi. Gid tri thuc nghiém cua cic qud trinh trung hop dugc trinh
bay trong bang 3.

Puong biéu dién mdi lién hé gitta InR, va 1/T duogc trinh bay trén hinh 3 su dung phan
mém Excel v6i chirc ning trendline dé hdi quy tuyén tinh.
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Hinh 3. Dudng biéu dién mdi lién h¢ giira InR,, va 1/T

Tir d6 doc cua dudng thing c6 thé tinh dugc niang lugng hoat hod ciia phan tmg tring hop
axit acrylic 1a E = 76,28 kJ/mol.

4. KET LUAN

Phan tng trung hop axit acrylic trong su ¢6 mat cua amoni pesulfat da dugc nghién ctu.
Cic yéu t6 huong 1én mic do chuyen hoéa cua polyacrylic va khéi luong phan tir trung binh cua
polyacrylic cing dugc xdc dinh. Két qua cho thay giita mdi quan hé giita do cdc yéu td anh
huong nay dén do chuyén héa va khdi lugng phan tir trung binh, qua d6 ¢6 thé Iya chon céc diéu
kién cho qua trinh trung hop axit acrylic dé thu duoc san phém polyacrylic mong mubn c6 thé.
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SUMMARY

KINETIC STUDY OF POLYMERIZATION OF ACRYLIC ACID USING AMMONIUM
PERSULFATE AS INITIATOR

Ammonium persulfate (APS) was used for initiating the polymerization of acrylic acid in
aqueous solution. The kinetics of the polymerization was studied by double titration method and
the following rate equation R, = k [AA]"®? [APS]"*® was obtained. The overall activation
energy was found to be 76,28 kJ/mol within the temperature range of 65-75°C.
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